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CLAIMS 



[Claim(s)] 

[Claim 1]In member holding which accommodates a lithium secondary battery which a plate-like 
case where a battery element which has an anode, a negative electrode, and an electrolyte consists 
of sheathing materials comes to store, Member holding for lithium secondary batteries characterized 

by vertical intensity being the intensity which can bear a pressure more than 0.5 kg/cm to a 
monotonous side of the above-mentioned case. 

[Claim 2]The member holding for lithium secondary batteries according to claim 1 whose height of a 
seat part of member holding is 101 to 120% of the total thickness of a lithium secondary battery. 
[Claim 3]A secondary battery pack which accommodates a lithium secondary battery which a plate- 
like case where a battery element which has an anode, a negative electrode, and an electrolyte 
becomes an inside of the member holding according to claim 1 or 2 from a sheathing material comes 
to store. 

[Claim 4]The secondary battery pack according to claim 3 whose thickness of a sheathing material 
is 0.2 mm or less. 

[Claim 5]The secondary battery pack according to claim 3 or 4 whose thickness of a lithium 
secondary battery is not less than 2 mm. 

[Claim 6] A secondary battery pack of any one statement of claim 3 thru/or 5 whose nominal 
capacity of a cell is 100 or more mAh. 

[Claim 7]A secondary battery pack of any one statement of claim 3 thru/or 6 in which a sheathing 
material consists of a laminate film in which a synthetic resin layer and a gas barrier layer were 
laminated. 

[Claim 8]A secondary battery pack of any one statement of claim 3 thru/or 7 in which a battery 
element has a non fluidity electrolyte between an anode and a negative electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the rechargeable battery whose safety at the time of 
overcharge improved in detail about a rechargeable battery. 

[0002] 

[Description of the Prior Art]Danger, such as ignition according [ the developed lithium secondary 
battery of high energy density ] to the height of the energy density, therefore the misuse of a cell, 
failure of a use device, etc, and emitting smoke, is increasing in recent years. In the present cell 
design high-energy-densityHzed more, reservation of the safety of a rechargeable battery is one of 
the indispensable technical problems from such a background. 

[0003]Especially in safety reservation of a cell, the safety reservation to a surcharge is one of the 
important technical problems. It is because this has the relatively high danger of a cell being in an 
overcharging condition, and an internal short circuit etc. happening as a result, and leading to 
accidents, such as emitting smoke of a cell, and ignition, with the rise of battery temperature when 
charging a rechargeable battery and the electrical and electric equipment more than predetermined 
flows by a certain cause. For example, generally, if a lithium secondary battery will be in an 
overcharging condition, generating of gas will take place by disassembly of an electrolysis solution 
etc. first. When the generation of gas arises, when this state continues, it not only leads to the burst 
of a cell, a liquid spill, etc., but battery temperature may rise eventually and it may lead to accidents, 
such as emitting smoke and ignition.From such a viewpoint, various prevention methods for a 
surcharge have so far been proposed. 
[0004] 

[Problem(s) to be Solved by the Invention]It is known as a method with the common mechanical 
current cutoff method by the safety valve using the gas emitted by disassembly of the control 
method by the electronic circuit attached to the battery exterior, the electrolysis solution at the 
time of overcharge, etc. as the concrete method of a overcharge preventive measure, etc. However, 
in such a method, an electronic circuit and a safety valve are carried in a cell, and also [ required ] 
there was a problem that cell cost went up and restrictions of the design of a cell arose. 
[0005]In recent years, a plate-like case is constituted using a lightweight sheathing material like the 
laminate film which provides a resin layer in both sides of a gas barrier layer, and the cell of the type 
which seals the battery element which has an anode and a negative electrode in this is developed. 
Since a lightweight film can be used for such a cell as a sheathing material, it has some 
advantageous points compared with the case which consists of conventional metal. That is, since 
the composition of a case is simpler compared with the case where the case which it not only can 
miniaturize, but consists a cell of a light weight and a metal can containing an electronic circuit and 
a safety valve more is used, becoming in cost and advantageous is also expected. On the other 
hand, in such a cell, the control method by the above-mentioned electronic circuit and the 
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mechanical current cutoff method by a safety valve have the problem of a cell case of being 

constitutionally especially difficult. 

[0006]The method by the shutdown which, on the other hand, used fusion of the separator by the 
rise in heat of a cell as the concrete method of a overcharge preventive measure, By adding the 
overcharge inhibitor which has oxidation potential in electropositive potential from the anode 
potential at the time of a full charge to an electrolysis solution, when anode potential rises by an 
overcharging condition, how to trigger oxidation reaction of organic additives and inhibit the run 
away reaction in a cell at the time of overcharge is also known. However, since the shutdown 
method by the former separator has the rapid run away reaction at the time of overcharge, it is 
sometimes difficult to make it fully function as overcharge protection. In order to add the 
overcharge inhibitor which does not necessarily participate in the charge and discharge of a cell 
directly to an electrolysis solution in the latter method, have an adverse effect on battery capacity, 
or, Or gas is emitted as a result of oxidation reaction of the overcharge inhibitor at the time of 
overcharge, and we are anxious about the disclosure of poisonous gas, such as corrosion of a use 
device, and organic gas, by this generating gas, etc. 
[0007] 

[Means for Solving the Problem]As a result of repeating examination wholeheartedly that this 
invention persons should attain the above-mentioned purpose, generating of gas within a cell at the 
time of overcharge, It can control, if pressure more than specification which is in inter-electrode at 
the time of overcharge is added. And breakage and corrosive gas from a cell of a use device by 
bulging of a cell when generating of gas of a cell at the time of overcharge is controlled, Since a rise 
of battery temperature was also controlled, it found out that emitting smoke of a cell and danger to 
ignition could be reduced further, and it not only can prevent disclosure of toxic gas, but completed 
this invention. 

[0008]That is, a gist of this invention consists below. 

(1) In member holding which accommodates a lithium secondary battery which a plate-like case 
where a battery element which has an anode, a negative electrode, and an electrolyte consists of 
sheathing materials comes to store, Member holding for lithium secondary batteries characterized 

by vertical intensity being the intensity which can bear a pressure more than 0.5 kg/cm^ to a 
monotonous side of the above-mentioned case. 

(2) Member holding for lithium secondary batteries of (1) whose height of a seat part of member 
holding is 101 to 120% of the total thickness of a lithium secondary battery. 

A secondary battery pack which accommodates a lithium secondary battery which a plate-like case 
where a battery element which has an anode, a negative electrode, and an electrolyte becomes an 
inside of member holding of (3), (1), or (2) from a sheathing material comes to store. 

(4) A secondary battery pack given in (3) whose thickness of a sheathing material is 0.2 mm or less. 

(5) A secondary battery pack of (3) - (4) whose thickness of a lithium secondary battery is not less 
than 2 mm. 

(6) A secondary battery pack of (3) - (5) whose nominal capacity of a cell is 100 or more mAh. 

(7) A secondary battery pack of (3) - (6) in which a sheathing material consists of a laminate film in 
which a synthetic resin layer and a gas barrier layer were laminated. 

(8) A secondary battery pack of (3) - (7) in which a battery element has a non fluidity electrolyte 
between an anode and a negative electrode. 

[0009] 

[Embodiment of the Invention] Hereafter, it explains per embodiment of this invention. The typical 
exploded perspective view of the member holding which requires drawing 1 8 for one embodiment of 
this invention, and drawing 1 9 are the A-A arrowed cross-section figures of drawing 1 8 showing 
signs that the battery element was stored by member holding. It may write for convenience among a 
figure a thickness direction [ the direction which shows the direction which shows the direction 
shown by X by a longitudinal direction and y by a cross direction and z ]. 
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[OOlOjThe member holding 181 consists of the barrel 181a and the two lids 181b and 181c. The 
barrel 181a is an open tube-like object which has an upper face part, an undersurface part, the front 
part, and a back part, and has the plateHike rectangular parallelepiped shape which spreads in a xy 
plane as a whole. The barrel 181a is the really molded member made of resin. The barrel 181a has a 
seat part (space part) which carries out an opening outside in the longitudinal direction in a figure. 
The lids 181b and 181c are the members made of resin of the flat plate shape which spreads in the 
yz direction, respectively, adhere with the barrel 181a in respect of the right and left of the barrel 
181a, and isolate a seat part with the exterior. The barrel 181a and the lids 181b and 181c are 
screwed with the screw thread 1 82, respectively. The terminal area 1 82 connected with the anode 
of a battery element and the negative electrode is formed in the lid 181c. 

[001 1]A battery element is stored by the seat part. A battery element carries out two or more (in 
this case, 3) laminations of the unit battery element which laminates the anode 192a and the 
negative electrode 1 92b via the electrolyte layer (spacer) 1 93c in the above-mentioned laminating 
direction. A battery element has the flat plate shape which spreads in the xy direction as a whole. 
The vacuum lock of the battery element is carried out to the case which consists of the sheathing 
materials 191a and 191b of two sheets. 

[0012]In this invention, more than 0.5 kg/cm^ makes preferably intensity of said member holding 181 

of a vertical direction (in drawing 19 , it is thickness direction z) more than 0.6 kg/cm^ to the 
monotonous side of the above-mentioned case which spreads in the xy direction. The yield of the 
gas by the decomposition reaction of the electrolysis solution which will press an electrode by a 
moderate pressure by member holding at the time of such strong ****** for member holding and 
overcharge, and, as a result, serves as a trigger of the run away reaction of the cell at the time of 
overcharge can be decreased remarkably. Under anticipated-use conditions, since load inter- 
electrode [ this ] may lead to evils, such as a short circuit of a cell, it is preferred to design member 
holding so that pressure may be added to inter-electrode in an overcharging condition. That is, at 
the time of overcharge, especially the thickness of an electrode increases notably from near the 
charge depth which the dedope of the lithium ion from an anode ends. Therefore, as for member 
holding, when this phenomenon is used, it is considered as the thickness of member holding which 
does not press an electrode at the time of anticipated use and an electrode blisters at the time of 
overcharge, it is preferred to consider it as the thickness of member holding which sticks to a cell, 
and stops bulging, namely, presses a cell. It is preferred to specifically make the height (L2 shows 

dr awing 19 ) of the seat part of member holding into 101 to 120% of the total thickness (L^ shows 

drawing 19 ) of a lithium secondary battery in consideration of there being bulging of few cells with 
charging a cell under an anticipated-use condition. 

[0013]Since what has the above-mentioned, too much large intensity of member holding is actually 

difficult to get, below 50 kg/cm^ usually makes [ below 100 kg/cm^ ] it desirable. The above- 
mentioned intensity of member holding is controllable by material, its attachment intensity, etc. of 
member holding. In the above-mentioned example, although the member holding 181 used the thing 
made of resin, the material in particular is not limited, for example, it can use various kinds of 
materials, such as a hybrid of metal, and resin and metal. In the above-mentioned example, although 
the barrel 181a and the lids 181b and 181b were attached with the screw thread, it is not limited in 
particular, for example, it can stop with adhesives or adhesive tape, or can fix with a nail. 
[0014]In the above-mentioned example, although what consists of the barrel 181a and the lids 181b 
and 181b was used for the member holding 181, In addition, the member holding which consists of 
the barrel 181a and the lid 181b of the owner bottom which carries out an opening only to one side 
as shown, for example in drawing 20, The member holding which consists of the barrel 181a and the 
lid 181b of the owner bottom which carries out an opening to the upper part (thickness direction) as 
shown in drawing 21 , and the member holding which supports the plate shaped member 1 84a of an 
up-and-down couple as shown in drawing 22 with the leg object 1 85 of plurality (in this case, 4) can 
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be used. Also in these cases, the barrel 181a and the lid 181b are ****ed, and are attached with a 
nail, adhesives, adhesive tape, etc. 

[0015]The secondary battery pack in which the member holding 181 comes to store a battery 
element is usually used, being connected to other cell use devices. As such a cell use device, a 
cellular phone, a personal digital assistant, portable audio equipment, A cordless phone cordless 
handset, a cell book player, a pager, a handy terminal. Portable fax, a portable copy, a portable 
printer, a headphone stereo, A video movie, a liquid crystal television, a handy cleaner, portable CD, 
Various kinds of apparatus, such as medical equipment, such as an electrical machinery shaver, an 
electronic translating machine, a car telephone, a transceiver, a power tool, an electronic notebook, 
a calculator, memory card, a tape recorder, radio, a backup power supply, a camera, a pacemaker, 
and hearing aid, can be mentioned. Various kinds of functions (a circuit, a driver, etc.) are attached 
in a battery pack, and the battery pack itself can also be made into a cell use device. 
[0016]Next, the lithium secondary battery stored by member holding is explained. When the lithium 
secondary battery used by this invention has too thin the thickness of the whole lithium secondary 
battery which the plate-like case where the battery element which has an anode and a negative 
electrode consists of sheathing materials comes to store, since there are few yields of the gas at 
the time of overcharge relatively, Especially especially in the case of not less than 2 mm, the effect 
of this invention is remarkable 1 mm or more. Since it miniaturizes and is hard to carry out the 
weight saving of the cell, 4 mm or less is of 5 mm or less usually on the other hand too much thick 
still more preferably 4.5 mm or less preferably. 

[001 7]Since the cell with small capacity of a cell has relatively few yields of the gas at the time of 
overcharge, 100 or more mAh of lithium secondary batteries in 200 or more mAh are usually 
preferably used for it as nominal capacity. A battery element has an anode and a negative electrode. 
There is no restriction in particular in the shape of a battery element, and various kinds of shape 
which can be stored in a plate-like case can be adopted. For example, the monotonous lamination 
type shape which carries out two or more (in this case. 3) laminations of the plate-like unit battery 
element which laminates the anode 192a as shown in drawing 19 , and the negative electrode 192b 
via the electrolyte layer (spacer) 193c as a battery element in the above-mentioned laminating 
direction is employable. The winding mold configuration which winds the band-like layered product 
which laminated the anode and the negative electrode via the electrolyte layer is also employable. 
[OOlBjThe lithium secondary battery by which sealing storage was carried out with the sheathing 
material of film state in the battery element which laminates hereafter two or more plate-like unit 
battery elements which have an anode, a negative electrode, and a non fluidity electrolyte layer to a 
thickness direction is made into an example, and is explained to details per embodiment of a lithium 
secondary battery. The exploded perspective view of the cell which requires drawing 1 for an 
embodiment, and dr awin g 2 The sectional view of the important section of this cell. It is a typical 
sectional view showing signs that the perspective view of a cell blisters, as for the perspective view 
with rough drawin g 3, drawing 4 , and drawing 5 of a battery element, the sectional view ((a) is a 
whole sectional view and (b) is an expanded sectional view of B portion of (a)) of a case blisters, as 
for drawin g 6. and a cell blisters, as for drawing 7. A cell given in the expedient top of explanation 
and drawin g 1 is carried out for upside down, and it is shown in drawing 4 and drawing 5 . 
[0019]After this cell accommodates the battery element 1 in the crevice of the sheathing material 3, 
it pours in the insulating materials 5, such as an epoxy resin and an acrylic resin, near the terminal 
area (tabs 4a and 4b) of the battery element 1, puts the sheathing material 2 on the sheathing 
material 3 after that, and joins the edge parts 2a and 3a of the sheathing materials 2 and 3 by a 
vacuum lock. The sheathing material 2 is plate-like as drawing 1 . The sheathing material 3 is a thing 
of the shape of a shallow non-lid box with the seat part 3b which consists of a crevice of 
rectangular case shape, and the edge part 3a jutted out of four peripheries of this seat part 3b over 
flange shape at the method of outside. 

[0020]The battery element 1 laminates two or more unit battery elements to a thickness direction 
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as dr awin g 3. From this unit battery element the tab 4a or 4b is pulled out. Each tab 4a from an 
anode is bundled (that is, pile up mutually and be put together), the positive electrode lead 21 is 
joined, and the positive pole terminal part is formed. Tab 4b from a negative electrode is bundled, 
the negative electrode lead 21 is joined, and the negative pole terminal part is formed. 
[0021]After the battery element 1 is accommodated in the seat part 3b of the sheathing material 3, 
the insulating material 5 is poured in the tab 4a and near the 4b and the battery element side a 
positive pole terminal part and near the negative pole terminal part is covered with an insulating 
material, the sheathing material 2 is put. One pair of leads 21 which extended from the battery 
element 1 are pulled out outside through the edge part 2a of one side part of the sheathing 
materials 2 and 3, and the mating face of 3a, respectively. Then, the edge part 2a of four peripheries 
of the sheathing materials 2 and 3 and 3a are airtightly joined by techniques, such as thermo 
compression bonding and ultrasonic welding, under decompression (preferably vacuum) atmosphere, 
and the battery element 1 is enclosed in the sheathing material 2 and 3. Then, curing treatment is 
presented with the insulating material 5 by heating etc., and the insulating material 5 adheres 
thoroughly near the terminal area. Since the sheathing material is closed before adhering thoroughly, 
the shape of a cell hardly changes at the time of adherence. 

[0022]The case which consists of the sheathing materials 2 and 3 is constituted by joining the edge 
part 2a and 3a. This case is provided with the following as shown in drawing 4 . 
The entire-covering part 4B of the approximately rectangular parallelepiped shape which wraps the 
battery element 1 entirely by side wall part 4B^, raised bottom part 4B2, and a lower base part (not 

shown). 

The edge part 2a of said sheathing material, the joining piece parts 4A. 4F. and 4G to which it comes 
to join 3a. 

[0023]In the state given in drawing 4 , the above-mentioned joining piece parts 4A, 4F, and 4G are 
jutted over the method of outside out of side wall part 48^ of the entire-covering part 48 which has 

wrapped the battery element 1 entirely. Then, as shown in drawing 5 . among these joining piece 
parts, the joining piece parts 4A and 4G are bent so that side wall part 48^ of the entire-covering 

part 48 may be met. and the thing (it fixes) stick to side wall part 48^ of the entire-covering part 

48 with adhesives is made. That is. for example, as shown in drawin g 6. the joining piece part 4A is 
bent along with side wall part 48^ of the entire-covering part 48. and these are mutually pasted up 

with the adhesives 51. As the adhesives 51, various kinds of things, such as epoxy adhesive, acrylic 
adhesives. urethane system adhesives, hot melt system adhesives, and synthetic rubber system 
adhesives. can be used. Of course, two or more adhesives can also be used together. In order to 
control the fixing strength of a joining piece part and a side wall part, in selection of adhesives, it is 
necessary to take into consideration the construction material of the surface of a joining piece part 
and a side wall part, the environment at the time of fixing work (humidity, temperature, etc.), etc. 
but. and. Preferably, cure time is short and uses the hot melt system adhesives easily hardened 
under the low environment of the dew point used in the case of manufacture of a nonaqueous cell. 
[0024]Thus. as for these joining piece parts, although it can adhere to side wall part 48^ in at least a 

part of joining piece part Coining piece parts 4A and 4G), adhering with predetermined fixing strength 
is preferred in this case. That is, when the following fixing strength examination is done, said joining 
piece part adheres 20 degrees or less still more preferably 30 degrees or less by the intensity of the 
grade which can maintain the angle of 10 degrees or less most preferably preferably 45 degrees or 
less to said entire-covering part. 

Charging the cell which has fixing strength testing cell voltage in 3V with the current of 1,8C is 
continued for 200 minutes in the range which set upper limit voltage to 10V. However. 10 is a 
current value for discharging the capacity charged and obtained in 1 hour until a current value is set 
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to 0 from the cell voltage 2.7V with 4.2V constant voltage. The angle of the flat surface where the 
angle of the joining piece part and entire-covering part in the portion which adhered includes the 
adhesion side of a joining piece part, and a flat surface including the adhesion side of an entire- 
covering part to make (in drawing 6 , it is an angle of SI and S2 to make.) In this case, it is a thing on 
account of [ zero ] parallel. 

[0025]Generally, a cell tends to blister in an overcharging condition. Namely, as shown in drawing 7 
at the time of overcharge, a cell tends to blister in the direction P. In this invention, a battery 
element is accommodated in the member holding of said predetermined intensity so that bulging to 
this direction P may be prevented. As a result, a safer cell can be provided in an overcharging 
condition. This will prevent effectively bulging generated the first stage at the time of overcharge, 
and is presumed to have inhibited the run away reaction of the cell after it. 
[0026]In the above example, although the joining piece parts 4A and 4G have adhered to side wall 
part 4B^ with adhesives, they are not limited to the method of adherence using adhesives. For 

example, a joining piece part can be made to adhere to an entire-covering part using adhesive tape. 
[0027]In the above-mentioned example, although the joining piece parts 4A and 4G are bent only 
once along with side wall part 4B^, For example, the joining piece part 4A is bent further once again 

on the way, and it may be made to make the tip of the joining piece part 4A intervene between the 
joining piece part 4A and side wall part 4B^. as shown in drawing 8 . Thus, by carrying out two or 

more diffraction music of the joining piece part, air etc. can be prevented from invading from the 
side of a joining piece part, or the mechanical strength in a side wall part can be raised further. 
[0028]At drawing 1 , although the sheathing materials 2 and 3 serve as a different body, by this 
invention, the sheathing materials 2 and 3 may serve as series one like drawing 9 . In drawing 9 , one 
side of the sheathing material 3 and one side of the sheathing material 2 stand in a row, and the 
sheathing material 2 serves as the shape of a lid which stands in a row turnable to the sheathing 
material 3. The crevice of the seat part 3b is formed, and except that the joining piece part is not 
formed in this one side, it becomes a thing of the same composition as a joining piece part from one 
side with which these sheathing materials 2 and 3 are connected. Also in the case of this drawin g 9, 
the joining piece parts 4A and 40 adhere to side wall part 48^ with adhesives. 

[0029]Although the sheathing material 3 with the seat part 3b and the plate-like sheathing material 
2 are shown by draw ing 1 and 9, In this invention, the battery element 1 may be entirely wrapped 
like drawin g 10 with the sheathing materials 6 and 7 with the shallow box-like seat parts 6b and 7b 
and the edge parts 6a and 7a jutted out of four peripheries of these seat parts 6b and 7b, 
respectively. In drawing 10 , although the sheathing materials 6 and 7 serve as a series object, these 
may serve as a different body like said drawing 1 . 

[0030]In drayying j__and 9 or 10 composition, since the seat part of the battery element is formed 
beforehand, a battery element can be accommodated more in a compact, and the accommodation 
itself is easy. In the above-mentioned explanation, after accommodating a battery element in a seat 
part, the insulating material is poured in near the terminal area, but an insulating material adheres 
and flows between the mating face of an edge part, a battery element, and a sheathing material in 
this case, and junction of an edge part may be checked or it may not become the cell shape as a 
design. Then, after supplying an insulating material near the terminal area of a battery element the 
above-mentioned problem is avoidable by accommodating a battery element in a seat part. Since an 
insulating material cannot be supplied to the abbreviated upper half of a battery element even if 
especially in the case of drawing 1 0 it supplies an insulating material after accommodating a battery 
element, this manufacturing method is preferred. On the other hand, in this method, since the 
handling in the state where the insulating material was supplied needs to carry the battery element 
which is not easy and needs to arrange to a sheathing material, cautions are required for the 
handling at the time of manufacture. It can be said that the former method is preferred in this point. 
[0031 ]In this invention, turn up the sheet shaped flat sheathing material 8 of one sheet in the shape 
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of 2 Thu chip boxes along with the central neighborhood 8a like drawing 11 , and two pieces with 8B 
are formed the 2nd piece with 8A the 1st piece, These 1st pieces of the battery element [ the 2nd 
piece of ] 1 is made to intervene between 8B with 8A, like drawing 12 , piece [ 1st ] edge part 8b 
[ piece / 2nd ] of 8B may be joined to 8A, and the battery element 1 may be enclosed. Also in this 
case, the joining piece parts 4A and 4G adhere to side wall part 48^ of the entire-covering part 

which wraps the battery element 1 entirely with adhesives. Since a joining piece part is made to 
meet an entire-covering part, it bends and it is fixing with adhesives or adhesive tape further even if 
it is in the cell constituted in this way, the blister of the battery element in the early stages of a 
surcharge can be effectively prevented also in this case, and the intensity of the side of a cell and 
rigidity are high. Of course, the bent joining piece part is prevented also from deserting an entire- 
covering part. Since the intensity of the side of a cell and rigidity are high, peeling is prevented from 
arising by the active material even when shocked by the side. 

[0032]Although the joining piece parts 4A and 4G have adhered to side wall part 48^ of the entire- 
covering part 48, they can also make it adhere to portions other than a side wall part in the above 
example. For example, as shown in drawing 1 7 , where the lead 21 is pulled out, wrap entirely, so that 
the circumference of a battery element may be wound for the sheathing material 2 of one sheet, and 
the periphery of a sheathing material is joined, When the joining piece part 4F provided in the portion 
which pulled out the lead, the joining piece part 4G provided in that opposing side, and the joining 
piece part 4H provided over the upper surface 41 of an entire-covering part are made to form, this 
joining piece part 4H and the entire-covering part upper surface 41 can also be adhered with 
adhesives or adhesive tape. 

[0033]In the above example, it fills up with the insulating material 5 near the terminal area (tabs 4a 
and 4b). As a result, the blister of the battery element in the early stages of a surcharge can be 
prevented effectively, and a short circuit is prevented further more effectively. As the insulating 
material 5, a synthetic resin is preferred, and although an epoxy resin, an acrylic resin, silicone resin, 
etc, are illustrated, since cure time is short, an epoxy resin or an acrylic resin is especially 
preferred. Since a possibility of having an adverse effect on battery capacity is low, especially an 
acrylic resin is the most preferred. An insulating material is supplied near the terminal area in the 
state that it does not harden and of being liquid, and adheres near the terminal area thoroughly by 
hardening. In drawing 1 . as for the insulating material 5, although supplied separately, respectively, in 
order [ of a positive pole terminal part and a negative pole terminal part ] to improve the safety at 
the time of overcharge more, it is more preferred to cover the whole side of a battery element 
ranging from the positive pole terminal part to a negative pole terminal part. In covering of the 
battery element side near [ this ] the terminal area, it is preferred to form a larger spacer than 
these between an anode and a negative electrode, and to adhere mutually in the flash parts of this 
spacer especially. 

[0034]That is, if it is in a battery element, as shown, for example in drawin g 16, the spacer 13 made 
the anode 1 1 and the negative electrode 13 overflow a little, formed the flash part 13a, and has 
prevented the short circuit of the anode 1 1 and the negative electrode 13. Since a battery element 
is restrained by the laminating direction by adhering by an insulating material in these flash part 13a, 
even if it is at the overcharge time, bulging of a battery element is prevented, and the thermal run- 
away of a cell is prevented. Of course, an insulating material can be continued and supplied to the 
whole side of a battery element, and is preferred. 

[0035]As for the sheathing material which stores a battery element, what has shape changeability is 
preferred. As a result, when a sheathing material is closed under a vacua, it can give the function 
which strengthens the inter-electrode lamination of a battery element, and, as a result, it is not only 
easy to create the cell of various shape, but can raise battery characteristics, such as a cycle 
characteristic. Since the volume energy density and weight energy density of a cell become larger 
as the thickness of a sheathing material is thin, since the intensity itself is relatively low, it is not 
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only desirable, but the effect of this invention becomes remarkable especially. The thickness of a 
sheathing material is usually 0.15 mm or less preferably 0.2 mm or less. However, since insufficient 
strength becomes remarkable and becomes easy to penetrate moisture etc., 0.02 mm or more is 
usually too much thin preferably 0.01 mm or more. 

[0036]As a material of a sheathing material, metal, such as aluminum, iron which carried out the 
nickel plate, and copper, a synthetic resin, etc. can be used. Preferably, they are the laminate film in 
which the gas barrier layer and the resin layer were provided, and the laminate film in which the 
resin layer was especially provided in both sides of the gas barrier layer. Such a laminate film has 
high gas barrier property, and it has high shape changeability and thinness. As a result, thin-film- 
izing and the weight saving of a sheathing material can become possible, and the capacity as the 
whole cell can be raised. 

[0037]As a material of the gas barrier layer used for a laminate film, metallic oxides, such as alloys, 
such as metal and stainless steel, such as aluminum, iron, copper, nickel, titanium, molybdenum, and 
gold, and Hastelloy, silicon oxide, and an aluminum oxide, can be used. Preferably, it is lightweight 
and is aluminum which is excellent in processability. As resin used for a resin layer, various kinds of 
synthetic resins, such as thermoplastics, thermoplastic elastomer, thermosetting resin, and a plastic 
alloy, can be used. That with which fillers, such as a filler, are mixed is also included in these resin. 
[0038]As composition of a concrete laminate film, as shown in drawing 13 (A), that by which the gas 
barrier layer 40 and the resin layer 41 were laminated can be used. A desirable laminate film, As 
shown in drawin g 1 3 (B), form the synthetic resin layer 41 for functioning as an outside protective 
layer in the lateral surface of the gas barrier layer 40, and. It is considered as 3 layered structure 
which laminated the synthetic resin layer 42 which functions as an inside protective layer for 
preventing contact with the corrosion and the gas barrier layer by an electrolyte, and a battery 
element to a medial surface, or protecting a gas barrier layer. 

[0039]In this case, the resin used for an outside protective layer has the desirable resin which was 
preferably excellent in chemical resistance, such as polyethylene, polypropylene, denaturation 
polyolefine, an ionomer, amorphous polyolefin, polyethylene terephthalate, and polyamide, or a 
mechanical strength. As an inside protective layer, a chemical-resistant synthetic resin is used, for 
example, polyethylene, polypropylene, denaturation polyolefine, an ionomer. an ethylene-vinylacetate 
copolymer, etc. can be used. 

[0040]The laminate film can also form the adhesive layer 43, respectively between the gas barrier 
layer 40, the synthetic resin layer 41 for protective layer formation, and the synthetic resin layer 42 
for corrosion-resistant layer formation, as shown in drawing 14 . and it is preferred. In order to paste 
up sheathing materials, the glue line which consists of resin which can be innermost welded [ of 
composite ], such as polyethylene and polypropylene, can also be provided further again. A case is 
formed using these metal, a synthetic resin, or composite. Shaping of a case may weld and form the 
circumference of a film like body, and may carry out draw forming of the sheet like body by vacuum 
forming, pressure forming, press forming, etc. It can also fabricate by carrying out injection molding 
of the synthetic resin. When based on injection molding, usually a gas barrier layer is formed of 
sputtering etc. 

[0041]For providing beforehand, spinning etc. can perform the seat part which becomes a sheathing 
material from a crevice. As for a sheathing material, it is preferred that processing uses the thing of 
film state at an easy point. The battery element which has an anode, a negative electrode, and an 
electrolyte is stored in a case. As mentioned above, the battery element can wind the layered 
product (unit battery element) which consists of an anode, a negative electrode, and an electrolyte 
layer, can make it winding shape, and can also store this in a case, and can also store the above- 
mentioned layered product (unit battery element) in a case with flat plate shape as it is. Like the 
statement to said drawin g 2 and 3, two or more unit battery elements can be laminated to a 
thickness direction, and it can also be considered as a battery element. The suitable composition of 
a unit battery element is explained below. 
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r0042] Drawinjg 15 shows an example with a preferred unit battery element which consists of this 
lithium secondary battery. This unit battery element laminates the negative electrode which consists 
of the anode, the spacer (electrolyte layer) 24, the negative electrode active material layer 25, and 
the negative pole collector 26 which consist of the positive pole collector 22 and the positive active 
material layer 23. In order to control the deposit of a lithium dendrite, a negative electrode is made 
larger than an anode. In order to prevent a short circuit, the spacer 24 is made larger than an anode 
and a negative electrode. By making a spacer larger than positive and negative poles, it can adhere 
in both the flash parts of the spacer of a unit battery element as mentioned above. 
[0043]Although two or more these unit battery elements are laminated and it is considered as a 
battery element, on the occasion of this lamination, the unit battery element of the order posture 
( drawing 15 ) which made the anode the upper part and made the negative electrode the bottom, and 
this laminate by turns the unit battery element of the reverse posture (graphic display abbreviation) 
which made the anode the bottom conversely and made the negative electrode the upper part. That 
is, the unit battery element which adjoins a laminating direction is laminated so that like poles 
(namely, anodes and negative electrodes) may meet. 

[0044]The positive electrode tab 4a is installed from the positive pole collector 22 of this unit 
battery element, and the negative electrode tab 4b is installed from the negative pole collector 26. 
In drawing 15, although it has indicated that the ******** positive active material layer and the 
negative electrode active material layer are formed in one side of a positive pole collector, and one 
side of a negative pole collector, of course, an active material layer can be formed in both sides of a 
charge collector. In this case, the active material layer by which the same charge collector of each 
other was formed in the opposite field can be made into the component of a unit battery element 
which differs mutually. 

[0045]The plane shape of an electrode is arbitrary and can be made into a quadrangle, circular, a 
polygon, etc. The tabs 4a and 4b for lead combination are usually formed successively by the charge 
collectors 22 and 26 as drawin g 15 . When an electrode is a quadrangle, as usually shown in drawing 
3, the tab 4a which projects from a positive pole collector near the side of one side of an electrode 
is formed, and the tab 4b of a negative pole collector is formed near the other side. 
[0046]It is effective to laminate two or more unit battery elements, when attaining high capacity- 
ization of a cell, but in this case, each of the tab 4a from each unit battery element and the tab 4b 
is usually combined with a thickness direction, and the terminal area of an anode and a negative 
electrode is formed. As a result, it becomes possible to obtain the mass battery element 1. As 
shown in dra w in g 2, the lead 21 which consists of metal of a thin film integrated circuit is combined 
with the tabs 4a and 4b. As a result, the anode and negative electrode of the lead 21 and a battery 
element are combined electrically. Resistance welding of spot welding etc., ultrasonic welding, or 
laser welding can perform combination of tab 4a and 4b, and combination with the tabs 4a and 4b 
and the lead 21. 

[0047]at least one lead 21 of the above-mentioned positive electrode lead and a negative electrode 
lead — it is preferably preferred as both leads to use annealing metal. As a result, it can be 
considered not only as intensity but as the cell which broke, bent and was excellent in endurance. 
Generally as a kind of metal used for a lead, aluminum, copper and nickel, SUS, etc. can be used. A 
material desirable as a lead of an anode is aluminum. Construction material desirable as a lead of a 
negative electrode is copper. 

[0048] 1 micrometers or more of thickness [ not less than 10 micrometers of / not less than 20 
micrometers of ] of the lead 21 are usually not less than 40 micrometers most preferably still more 
preferably. When too thin, it is in the tendency for mechanical strengths of a lead, such as tensile 
strength, to become insufficient. 500 micrometers or less of thickness of a lead are of 1000 
micrometers or less usually 100 micrometers or less still more preferably preferably. It is in the 
tendency to be in the tendency to bend and for endurance to get worse when too thick, and for 
closure of the battery element in a case to become difficult. The advantage by using the annealing 
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metal later mentioned to a lead is so remarkable that the thickness of a lead is thick. 
[0049]The exposure length to the exterior of a lead is usually 1 mm or more about 50 mm or less. 
As mentioned above, although a battery element may be a wound type cell which winds the layered 
product (unit battery element) which laminated the anode and the negative electrode via the 
electrolyte layer, it is preferred to make a spacer intervene between an anode and a negative 
electrode also in this case, and to make this larger than positive and negative poles. 
[0050] Hereafter, the material used for a lithium secondary battery is explained. A battery element 
usually has an anode, a negative electrode, and an electrolyte layer that exists among them. An 
anode and a negative electrode usually contain a charge collector and the active material layer 
provided on it. As a positive pole collector, although various kinds of metal, such as aluminum, nickel, 
and SUS, can be used, it is aluminum preferably. The thickness of a charge collector is not less than 
5 micrometers still more preferably, and is of 1 micrometers or more usually 20 micrometers or less 
still more preferably 25 micrometers or less preferably of 30 micrometers or less usually not less 
than 3 micrometers. As thin, it is more desirable from a viewpoint of volume energy density and 
weight energy density, but the handling of too much thin one becomes difficult easily in respect of 
intensity etc. Charge collectors may be tabular [ like the usual metallic foil ], and mesh state like a 
punching metal. The surface roughening process of the surface of a charge collector can be carried 
out if needed. 

[0051] As an active material which uses for an anode and can do things, it is considered as the 
compound which can occlusion emit a lithium ion, and an inorganic compound or an organic 
compound can also be used. As an inorganic compound, the oxide of transition metals, such as Fe, 
Co, nickel, and Mn, the multiple oxide of lithium and a transition metal, transition metal sulfide, etc. 
are mentioned. As a transition metal oxide, specifically MnO. 2 and V2O5, Vg0^3, Ti02 etc. can be 

illustrated, nickel acid lithium, cobalt acid lithium, manganic acid lithium, etc. can be illustrated as a 
multiple oxide of lithium and a transition metal, and TiS2, FeS, etc. can be illustrated as transition 

metal sulfide. As an organic compound, conductive polymers, such as poly aniline, etc. are 
mentioned, for example. The arbitrary methods of carrying out quantity mixing and using as positive 
active material are also suitably used in these arbitrary inorganic compounds and an organic 
compound. It is a multiple oxide which contains preferably the multiple oxide of lithium and a 
transition metal, at least one sort of transition metal oxides chosen from the group which consists 
of manganese, nickel, and cobalt especially, and lithium. Especially, the multiple oxide containing 
cobalt and lithium and the multiple oxide containing nickel and lithium are preferred. The particle 
diameter of positive active material is a point of battery characteristics, such as a rate 
characteristic and a cycle characteristic, and is usually 1-10 micrometers preferably 1-30 
micrometers. 

[0052]As a negative pole collector, although various kinds of metal, such as copper, nickel, and SUS, 
can be used, it is copper preferably. The thickness of a charge collector is not less than 5 
micrometers still more preferably, and is of 1 micrometers or more usually 20 micrometers or less 
still more preferably 25 micrometers or less preferably of 30 micrometers or less usually not less 
than 3 micrometers. As thin, it is more desirable from a viewpoint of volume energy density and 
weight energy density, but the handling of too much thin one becomes difficult easily in respect of 
intensity etc. Charge collectors may be tabular [ like the usual metallic foil ], and mesh state like a 
punching metal. The surface roughening process of the surface of a charge collector can be carried 
out if needed. 

[0053]As an active material which can be used for a negative electrode, various kinds of compounds 
which can occlusion emit lithium outside a lithium metal can be used. Specifically, carbon materials, 
such as lithium alloy; graphite, such as a lithium metal; lithium aluminum alloy, a lithium bismuth 
cadmium alloy, and a lithium ****- cadmium alloy, and corks, etc. can be mentioned. Oxides and 
lead sulfate, such as silicon, tin, zinc, manganese, iron, and nickel, can also be used. Since it is in the 
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tendency for the safety at the time of overcharge to fall that it is especially easy to generate a 
dendrite in the case of charge when a lithium metal and a lithium alloy are used, carbon materials, 
such as graphite and corks, are preferred. The particle diameter of negative electrode active 
material is a point of battery characteristics, such as initial efficiency, a rate characteristic, and a 
cycle characteristic, and is usually 15-30 micrometers preferably 1-50 micrometers. 
[0054]The active material layer of an anode and a negative electrode usually contains a binder 
outside the above-mentioned active material. As a binder to be used, it needs to be stable to an 
electrolysis solution etc., and weatherability, chemical resistance, heat resistance, fire retardancy, 
etc. are desired. As a binder, silicate, an inorganic compound like glass, and various kinds of resin 
that mainly consists of polymers can be used. As resin, for example, alkane system polymer; 
polybutadienes, such as polyethylene, polypropylene, and Polly 1,1-dimethylethylene, Unsaturation 
system polymer, such as polyisoprene; Polystyrene, polymethylstyrene, Polymer which has rings, 
such as polyvinyl pyridine and Polly N-vinyl pyrrolidone; Poly methyl methacrylate. Ethyl 
polymethacrylate, butyl polymethacrylate, polyCmethyl acrylate), Acrylic derivative system polymer, 
such as ethyl polyacrylate, polyacrylic acid, polymethacrylic acid, and polyacrylamide; Polyvinyl 
fluoride, Fluororesin, such as polyvinylidene fluoride and polytetrafluoroethylene; Polyacrylonitrile, 
CN basis content polymer, such as a polyvinylidenecyanide; conductive polymers, such as containing 
halogen polymer; poly aniline, such as polyvinyl alcohol system polymer; polyvinyl chloride, such as 
polyvinyl acetate and polyvinyl alcohol, and a polyvinylidene chloride, etc. can be used. It can be 
used even if it is mixtures, such as the above-mentioned polymer, a conversion object, a derivative, 
a random copolymer, an alternating copolymer, a graft copolymer, a block copolymer, etc. The 
molecular weight of these resin is 100000-1 million preferably [ it is desirable and ] to 10000-3 
million and a pan. If too low, the intensity of an active material layer will fall, and when too high, it is 
in the tendency for viscosity to become high and for formation of an electrode to become difficult. 
[0055]As loadings of the binder to 100 copies of active materials, 0.1 to 30 copies are one to 20 
copies still more preferably preferably. When there is too little quantity of a binder, the intensity of 
an electrode may fall, and when too large, it is in the tendency for ionic conductivity to fall. In an 
active material layer, a granular material, a filler, etc. which reveal various kinds of functions, such as 
an electrical conducting material and a reinforcing member, if needed may be contained. If it mixes 
to the above-mentioned active material in proper quantity and conductivity can be given to it as an 
electrical conducting material, there will be no restriction in particular, but the end of carbon 
powder, such as acetylene black, carbon black, and black lead, the fiber of various kinds of metal, 
foil, etc. are usually mentioned. The DBP oil absorption of a conductive substance is preferred in not 
less than 120cc/100 g, and preferred in the end of carbon powder from the reason for holding an 
electrolysis solution in not less than 150cc/100 g especially. As a reinforcing member, various kinds 
of inorganic and organic globular shapes, a fibrous filler, etc. can be used. 

[0056]An electrode can be manufactured by applying and drying the paint containing the material 
which constitutes an active material layer on a charge collector. Consolidation processing can also 
be presented with an active material layer after that. The volume fraction of the binder in an active 
material layer is controllable by controlling the presentation of a paint, a drying condition, a 
consolidation condition, etc. Since the adhesive property between an active material layer and a 
charge collector is raised if needed, an undercoat primer layer can be provided among these. 
[0057]When using an undercoat primer layer, the resin which added conductive particles, such as 
carbon black, graphite, and metal powder, as the presentation, and conductive organic conjugated 
system resin can be illustrated. It is good to use preferably the carbon black which may function on 
a conductive particle also as an active material, and graphite. When poly aniline, polypyrrole, poly 
acene, a disulfide system compound, a polysulfide system compound, etc. which may function as 
active materials also as resin are used, it is desirable in order not to decrease capacity. As for the 
rate of resin over a conductive particle, in the presentation which uses as the main ingredients the 
resin which added the conductive particle, it is preferred to consider it as 1 to 300 % of the weight 
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When too low. film strength may fall and the exfoliation on a process, etc. may arise at the time of 
cell use. When too high, it is in the tendency for conductivity to fall and for a battery characteristic 
to fall. It is preferred to consider it as 5 to 100% of the weight of the range preferably especially. 
0.05-10 micrometers of thickness of an undercoat primer layer are usually 0.1-1 micrometer 
preferably. If too thin, spreading will become difficult and it will become difficult to secure 
homogeneity. When too thick, the volume capacity of a cell may be spoiled more than needed. 
[0058]An electrolyte exists as a constituent of the electrolyte layer between an anode and a 
negative electrode. An electrolyte usually exists also in the active material of an electrode as an ion 
migration phase. As an electrolyte, the thing of various kinds of descriptions, such as an electrolysis 
solution, a solid polymer electrolyte, a gel electrolyte, and an inorganic solid electrolyte, can be used, 
for example. Generally, if non fluidity electrolytes, such as a solid polymer electrolyte, a gel 
electrolyte, and an inorganic solid electrolyte, are used, it will become possible to prevent the 
leakage to electrolytic case outside more effectively. Since it Is in the tendency for an electrolyte to 
leak to case outside easily when what has shape changeability is especially used as a case in this 
invention, especially the effect that uses a non fluidity electrolyte is remarkable. 
[0059]On the other hand, the electrolysis solution which dissolves lithium salt in a nonaqueous 
solvent has high mobility, and is in the tendency to excel in ion conductivity compared with a non 
fluidity electrolyte generally. Therefore, it is preferred to use the electrolyte containing an 
electrolysis solution at the point which raises ion conductivity. The electrolysis solution used as an 
electrolyte dissolves lithium salt which is usually a supporting electrolyte in a nonaqueous solvent. 
As a nonaqueous solvent, the solvent of high permittivity is used comparatively suitably. Specifically 
Cyclic carbonate, such as ethylene carbonate and propylene carbonate. Non-cyclic carbonate, such 
as dimethyl carbonate, diethyl carbonate, and ethyl methyl carbonate. Nitril, such as sulfur 
compounds, such as lactone, such as ether, such as a tetrahydrofuran, 2-methyltetrahydrofuran, 
dimethoxyethane, and diphenyl ether, and gamma-butyllactone, and sulfolane, and acetonitrile. can 
be mentioned. They are cyclic carbonate and/or lactone preferably on battery characteristics, such 
as a cycle characteristic, a rate characteristic, and safety. 

[0060]In this invention, the boiling point in ordinary pressure uses a not less than 150 ** 
nonaqueous solvent (it may be called the following "high boiling point solvent") preferably as a 
solvent of an electrolysis solution. Here, in addition, "the boiling point is not less than X **" means 
that steam pressure does not exceed latm even if it heats from a room temperature to X ** under 
pressure latm. That is, when it heats from a room temperature to 150 ** under pressure latm, it is 
preferred that steam pressure always uses the nonaqueous solvent which is 1 or less atm. As a 
result the higher cycle characteristic has been acquired enough and the safety of a cell can be 
raised. For example, when the low-boiling point solvent which consists of solvents, such as dimethyl 
carbonate, diethyl carbonate, and dimethoxyethane, is used. It is generated by air bubbles between 
an active material and a solvent by evaporation of a solvent, the impregnation states of an 
electrolysis solution fall, and the heterogeneity of an interface arises, and it is in the tendency for a 
cycle characteristic to fall easily. Even if it stores a battery element in a shape changeability case 
by using a high boiling point solvent, the shape change (modification) of the cell in the bottom of an 
elevated temperature, etc., volatilization of an electrolysis solution, disclosure, etc. can also be 
controlled. As such a high boiling point solvent, propylene carbonate, ethylene carbonate, butylene 
carbonate, gamma-butyrolactone, etc. can be mentioned. 

[0061] As for a nonaqueous solvent, it is preferred that viscosity is 1 or more mPa-s. As lithium salt 
which is a supporting electrolyte used for an electrolyte, LiPFg, LiAsFg, LiSbFg. LiBF^, LiCIO^, Lil, 

LiBr. LiCI, LiAICI, LiHF2. LiSCN, LiS03CF2, etc. can be mentioned. Especially among these, LiPFg 

and LiCIO^ are preferred. The content in the electrolysis solution of these supporting electrolytes is 

usually 0.5 - 2.5 mol/l. 

[0062]A gel electrolyte can consist of an above-mentioned electrolysis solution and polymer for gel 
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formation. A gel electrolyte usually holds the above-mentioned electrolysis solution by polymer, a 
gel electrolyte gives ion conductivity comparable as an electrolysis solution — since things can be 
carried out and immobilizing of the electrolyte is carried out, in this invention, it is an especially 
desirable electrolyte. Although the concentration to the electrolysis solution of polymer in a gel 
electrolyte is based also on the molecular weight of the polymer to be used, it is usually 0.1 to 30 % 
of the weight If concentration is too low, it will become difficult to form gel, and the holdout of an 
electrolysis solution may fall, and the problem of a flow and liquid leakage may arise. If concentration 
is too high, while viscosity will become high too much and will produce process top difficulty, it is in 
the tendency for the rate of an electrolysis solution to fall, for ionic conductivity to fall, and for 
battery characteristics, such as a rate characteristic, to fall. As polymer to hold, an electrolyte Poly 
(meta) acrylate system polymers, Various kinds of polymer which has a function which can gel an 
electrolysis solution, such as alkylene oxide system polymers which have an alkylene oxide unit, 
polyvinylidene fluoride, fluorine system polymers like a fluoridation vinylidene-hexafluoropropylene 
copolymer, can be mentioned. 

[0063]Material and processes as occasion demands, such as the method of carrying out immobilizing 
processing of the electrolyte paint which dissolved polymer in the electrolysis solution beforehand 
as a method of forming a gel electrolyte, and the method of making carry out crosslinking reaction of 
the electrolyte paint which made the electrolysis solution contain a polymerization nature gelling 
agent, and using as a non fluidity electrolyte, are employable. In performing the paint which made the 
electrolysis solution contain a polymerization nature gelling agent for formation of a gel electrolyte 
by the method of carrying out crosslinking reaction, it prepares a paint by performing polymerization, 
such as ultraviolet curing and heat curing, by adding to an electrolysis solution by making into a 
polymerization nature gelling agent the ingredient used as the monomer which forms polymers. 
[0064]As a polymerization nature gelling agent, what has unsaturated double bonds, such as an 
acrylyl group, a methacryloyi group, a vinyl group, and an ally! group, for example is mentioned. 
Specifically, for example Acrylic acid, methyl acrylate, ethyl acrylate, Ethoxyethyl acrylate, methoxy 
ethyl acrylate, ethoxyethoxyethyl acrylate, Polyethylene-glycol monoacrylate, ethoxyethyl 
methacrylate, Methoxy ethyl methacrylate, ethoxyethoxyethyl methacrylate, Polyethylene-glycoh 
monomethacrylate, N, and N-diethylamino ethyl acrylate, N and N-dimethylamino ethyl acrylate, 
glycidyl acrylate, Allyl acrylate, acrylonitrile, N-vinyl pyrrolidone, diethylene glycol diacrylate, 
Triethylene glycol diacrylate, tetraethylene glycol diacrylate, Polyethylene-glycol diacrylate, 
diethylene-glycol dimethacrylate, Triethylene glycol dimethacrylate, tetraethylene glycol 
dimethacrylate, Polyethylene glycol dimethacrylate, polyalkylene glycol diacrylate, polyalkylene glycol 
dimethacrylate, trimethylolpropanalkoxy RETOTORI acrylate, These which can illustrate 
pentaerythritol alkoxy RETOTORI acrylate, pentaerythritol alkoxylate tetraacrylate, ditrimethylol 
propane alkoxylate tetraacrylate, etc. can use two or more sorts together, diacrylate and doria 
which contain two or more ethylene oxide groups preferably especially in these — it is KURIRETO. 
Although the content in particular of the polymerization nature gelling agent in an electrolysis 
solution is not restricted, it is 1 % of the weight or more preferably. If content is low, the formation 
efficiency of polymers will fall and it will become difficult to carry out immobilizing of the electrolysis 
solution. On the other hand, since remains of an unreacted monomer and the operativity as an 
electrolyte paint will worsen if too large, it may usually be 30 or less % of the weight. 
[0065]When making it form by the method of carrying out immobilizing of the electrolyte paint which 
contained polymer for the gel electrolyte beforehand, it is preferred to use as polymer the polymers 
which dissolve in an electrolysis solution at an elevated temperature, and form a gel electrolyte at 
ordinary temperature. That is, it is considered as a gel electrolyte by making into ordinary 
temperature the polymer which dissolved in the electrolysis solution at the elevated temperature. 
As a temperature at the time of an elevated temperature, 50-200 ** is usually 100-160 ** 
preferably. The stability of a gel electrolyte falls that it seems that it dissolves at low temperature 
too much. If a melting temperature is too high, decomposition of an electrolyte component, polymer. 
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etc. can be caused. Forced cooling can also be carried out although it is preferred as the method of 
immobilizing to allow an electrolysis solution to stand at a room temperature. Polymer which has 
rings, such as polyvinyl pyridine and Polly N-vinyl pyrrolidone, as polymer which can be used, for 
example; Poly methyl methacrylate, Ethyl polymethacrylate, butyl polymethacrylate, poly(methyl 
acrylate). Acrylic derivative system polymer, such as ethyl polyacrylate, polyacrylic acid, 
polymethacrylic acid, and polyacrylamide; Polyvinyl fluoride, Fluororesin, such as polyvinylidene 
fluoride; CN basis content polymer; polyvinyl acetate, such as polyacrylonitrile and a 
polyvinylidenecyanide, Polyvinyl alcohol system polymer, such as polyvinyl alcohol; containing 
halogen polymer, such as polyvinyl chloride and a polyvinylidene chloride, etc, are mentioned. Poly 
methyl methacrylate, polyacrylonitrile, polyethylene oxide, or those denaturation objects are 
preferably used in these. The mixture of the above-mentioned polymer, a conversion object, a 
derivative, a random copolymer, an alternating copolymer, a graft copolymer, a block copolymer, etc. 
can also be used. 

[0066]The ranges of the weight average molecular weight of these polymer are 10,000-5,000,000 
preferably. If a molecular weight is low, it will become difficult to form gel, and if another side and a 
remainder molecular weight are high, viscosity will become high too much and handling will become 
difficult. In the method of forming these gel electrolytes, since the method of making carry out 
crosslinking reaction of the electrolyte paint which made the electrolysis solution contain a 
polymerization nature gelling agent, and using as a non fluidity electrolyte becomes inter-electrode 
adhesion improves and especially remarkable [ the effect of this invention ], it is desirable. 
[0067]In an electrolyte, various kinds of additive agents can be added if needed for the improved 
efficiency of a cell. As an additive agent which makes such a function reveal, Although limitation in 
particular is not carried out, trifluoro propylene carbonate, 1,6-dioxa spiro[4,4] nonane- 2.7-dione, 
12-crown 4-ether, vinylene carbonate, catechol carbonate, a succinic anhydride, etc. are mentioned. 

[0068]An electrolyte layer makes an electrolyte usually come to be impregnated into the spacer 
which consists of porous sheets. A spacer is the porous film provided between the anode and the 
negative electrode, isolates these and it supports an electrolyte layer. As a material of a spacer, 
polymers, such as polyolefines, such as polyethylene and polypropylene, polyolefines by which some 
or all of these hydrogen atoms was replaced with the fluorine atom, polyacrylonitrile, and 
polyaramide, can be mentioned. Preferably, they are polyolefine and the polyolefines by which 
fluoride substitution was carried out. Specifically, polyethylene, polypropylene, PORITETO truck 
fluoroethylene, polyvinylidene fluoride, etc. can be mentioned. Of course, they may be a copolymer 
containing the monomer unit of the above-mentioned polymer, and a mixture of polymer. A spacer 
may be the oriented film formed by 1 axis extension and biaxial extension, and may be a nonwoven 
fabric. 1 00 micrometers or less of thickness [ 50 micrometers or less of / 30 micrometers or less 
of ] of a spacer are usually 20 micrometers or less most preferably still more preferably. When 
thickness is too large, it is in the tendency for the rate characteristic and volume energy density of 
a cell to fall. Since cutting tends to become difficult by rigidity insufficiency and it is easy to 
produce a short circuit when too thin, not less than 7 micrometers is not less than 5 micrometers 
usually not less than 8 micrometers still more preferably preferably. The voidage of a spacer is 
usually 45-75% preferably 45 to 90%. If voidage is too large, mechanical strengths run short, and 
when too small, it is in the tendency for the rate characteristic of a cell, etc. to fall. 
[0069] 

[Example]Hereafter, although this invention is explained still in detail based on an example, this 
invention is not limited at all by the following example, in the range which does not change the gist, 
can be changed suitably and can be carried out. It shows a weight section that it is especially with a 
"part" in the following explanation, unless it refuses. 

90 copies of example of anode manufacture 1 cobalt acid lithium, five copies of acetylene black, five 
copies of polyvinylidene fluorides, and 80 copies of N-methyl-2-pyrrolidone were kneaded with the 
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kneading machine for 2 hours, and it was considered as the anode paint 1. 
[0070]Next, the anode paint 1 was applied by die coating of the extrusion die on the aluminum 
collector substrate of 20-micrometer thickness, it dried, and the active material layer which 
consists of a porous membrane with which the active material was bound on the charge collector 
with the binder was made to form. Subsequently, using the roll press (calendar), after consolidation, 
it cut and was considered as the anode 1. 

90 copies of example graphite of negative-electrode manufacture (particle diameter of 15 
micrometers), ten copies of polyvinylidene fluorides, and 100 copies of N-methyl-2-pyrrolidone were 
kneaded with the kneading machine for 2 hours, and were made into the negative-electrode paint 1. 
[0071]Next, the negative-electrode paint 1 was applied by die coating of the extrusion die on the 
copper charge collector substrate of 20-micrometer thickness, it dried, and the active material layer 
which consists of a porous membrane with which the active material was bound on the charge 
collector with the binder was made to form. Subsequently, using the roll press (calendar), after 
consolidation, it cut and was considered as the negative electrode 1. 

Ethylene carbonate containing LiPFg of example of electrolyte paint creation 1 1 M concentration, 

Propylene carbonate and 925 copies of mixed liquor of phenyl ether (ethylene carbonate: volume 
ratio; propylene carbonate : phenyl ether =7.3:7.3:1). 44 copies of tetraethylene glucohol diacrylate. 
and polyethylene oxide — doria — the mixed stirring dissolution of 22 copies of KURIRETO, two 
copies of polymerization initiators, and nine copies of additive agents (succinic anhydride) was 
carried out, and it was considered as the electrolyte paint 1, 

Apply the electrolyte paint 1 to the example 1 anode 1 and the negative electrode 1. and after 
laminating on both sides of the porosity film made from polyethylene independently dipped in the 
electrolyte paint 1 in between, immobilizing of the electrolyte is carried out by heating at 90 ** for 
10 minutes, An anode and a negative electrode as shown in drawin g 9, and the plate-like unit 
battery element which has an immobilizing nature electrolyte were created. 
[0072]The terminal area of anodes and negative electrodes was bundled after laminating the 
obtained unit battery element, and the lead which takes out current to each terminal area was 
connected. Then, the laminate film with a thickness of about 100 micrometers which has a resin 
layer to both sides of an aluminum layer was accommodated in a sheathing material like drawing 9 
which carried out opposite shaping. Then, the joining piece part (equivalent to the joining piece part 
4A in drawin g 5) except the neighborhood which took out the lead for the laminate film after 
enclosure with the vacuum seal was bent so that an entire-covering part might be met. The cell 
capacity of the flat cell A created in this way was 650mAh. 

[0073]In the flat cell A created as mentioned above, it is 3 cycle ****** about the charge and 
discharge between nominal working voltage at the constant current of 0.65A. This cell was inserted 
into assembling-die metal member holding like drawing 22 which adjusted opening height with the 
screw to 110% of the total thickness of the cell, and the overcharge examination was done. Upper 
limit voltage is set as 10V, and that is, charging a cell by the constant current of 1.8C (1.17A) from a 
discharge state was continued for 200 minutes. The thickness of the cell of a discharge state was 
3.9 mm (the thickness of an electrode is 3.7 mm). Disclosure of the gas at the time of overcharge 
was not observed at all, but the maximum temperature of the battery surface was 94 **. It was a 
grade in which most bulging of the cell by gas is not observed by the cell after overcharge, but a cell 
loosens slightly. The thickness of the cell after overcharge was 4.2 mm (the thickness of an 
electrode is 4.0 mm). Even if such a cell applied the pressure to the cell after overcharge, disclosure 
of the gas by the tear of a sheathing material was not observed. 

[0074]As a result of inserting the flat cell A into member holding by the same method as the above, 
setting upper limit voltage as 10V and continuing charging a cell for 120 minutes by the constant 
current of 1,95A from a discharge state, disclosure of the gas at the time of overcharge was not 
observed at all, but the maximum temperature of the battery surface was 132 **. It was a grade in 
which most bulging of the cell by gas is not observed by the cell after overcharge, but a cell loosens 
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slightly. The thickness of the cell after overcharge was 4.3 mm (the thickness of an electrode is 3.8 
mm). Even if such a cell applied the pressure to the cell after overcharge, disclosure of the gas by 
the tear of a sheathing material was not observed. 

a reference example — the flat cell A (15 cm of monotonous each one product ^) created as 
mentioned above — the constant current of 0.65A — the charge and discharge between nominal 
working voltage — 3 cycle ******. The thickness of the cell of a discharge state was 3.9 mm (the 
thickness of an electrode is 3.7 mm). Next, upper limit voltage being set as 10V, and charging a cell 
by the constant current of 1.8C (1.1 7A) from a discharge state by the method to which load is 
applied according to bulging of a cell was continued for 200 minutes. As a result, bulging of the cell 
by gas was not observed at all by the cell after overcharge, but the thickness of the cell after 
overcharge was 4.6 mm (the thickness of an electrode is 4.3 mm). Under the present circumstances, 
the maximum load applied to the cell was 8.3 kg (8.3/15=0.55 kg/cm^). The maximum temperature of 
the battery surface in this case was 85 **. 

The overcharge examination of the cell A was done on comparative example 1 member holding like 
Example 1 except not having accommodated the flat cell A. 

[0075]As a result the cell blistered during overcharge, it fumed 72 minutes afterward, and disclosure 
of the gas at the time of overcharge was observed. The maximum temperature of the battery 
surface in that case was 140 **. Upper limit voltage was set as 10V on the same conditions, and as 
a result of continuing charging a cell by the constant current of 1.95A from a discharge state, the 
cell ignited 38 minutes afterward. From a reference example, by applying the pressure of 
specification (more than 0.5 kg/cm^) on a cell at the time of overcharge shows that the safety of 
the cell at the time of overcharge can be improved. That is, if member holding is designed so that 
the power which is equivalent to this load at the time of overcharge may be added, it turns out that 
the safety at the time of overcharge improves. If Example 1 is compared with the comparative 
example 1, the safety at the time of overcharge will actually improve by storing a cell to member 
holding so that a pressure may be added at the time of overcharge. 
[0076] 

[Effect of the lnvention]In this invention, the peculiar problem in connection with the safety at the 
time of overcharge is solved, and bulging of the cell at the time of overcharge is controlled. 
Therefore, the disclosure of poisonous gas, such as corrosion of a use device and organic gas, by 
damage and generating gas of the use device at the time of overcharge is prevented, and the 
rechargeable battery which raised the safety of the cell can be provided. 

Therefore, the rechargeable battery which has an essential safety feature is realized, and even if it 
does not take other measures against overcharge, it can be considered as a relative more safe 
rechargeable battery. It can be considered as a safer lithium secondary battery by using together 
with other measures against overcharge. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial ApplicationjThis invention relates to the rechargeable battery whose safety at the time of 
overcharge improved in detail about a rechargeable battery. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior ArtjDanger, such as ignition according [ the developed lithium secondary 
battery of high energy density ] to the height of the energy density, therefore the misuse of a cell, 
failure of a use device, etc. and emitting smoke, is increasing in recent years. In the present cell 
design high-energy-density-ized more, reservation of the safety of a rechargeable battery is one of 
the indispensable technical problems from such a background. 

[0003]Especially in safety reservation of a cell, the safety reservation to a surcharge is one of the 
important technical problems. It is because this has the relatively high danger of a cell being in an 
overcharging condition, and an internal short circuit etc. happening as a result, and leading to 
accidents, such as emitting smoke of a cell, and ignition, with the rise of battery temperature when 
charging a rechargeable battery and the electrical and electric equipment more than predetermined 
flows by a certain cause. For example, generally, if a lithium secondary battery will be in an 
overcharging condition, generating of gas will take place by disassembly of an electrolysis solution 
etc. first. When the generation of gas arises, when this state continues, it not only leads to the burst 
of a cell, a liquid spill, etc., but battery temperature may rise eventually and it may lead to accidents, 
such as emitting smoke and ignition.From such a viewpoint, various prevention methods for a 
surcharge have so far been proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]In this invention, the peculiar problem in connection with the safety at the 
time of overcharge is solved, and bulging of the cell at the time of overcharge is controlled. 
Therefore, the disclosure of poisonous gas, such as corrosion of a use device and organic gas, by 
damage and generating gas of the use device at the time of overcharge is prevented, and the 
rechargeable battery which raised the safety of the cell can be provided. 

Therefore, the rechargeable battery which has an essential safety feature is realized, and even if it 
does not take other measures against overcharge, it can be considered as a relative more safe 
rechargeable battery. It can be considered as a safer lithium secondary battery by using together 
with other measures against overcharge. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Inventionjit is known as a method with the common mechanical 
current cutoff method by the safety valve using the gas emitted by disassembly of the control 
method by the electronic circuit attached to the battery exterior, the electrolysis solution at the 
time of overcharge, etc. as the concrete method of a overcharge preventive measure, etc. However, 
in such a method, an electronic circuit and a safety valve are carried in a cell, and also [ required ] 
there was a problem that cell cost went up and restrictions of the design of a cell arose. 
[0005]In recent years, a plate-like case is constituted using a lightweight sheathing material like the 
laminate film which provides a resin layer in both sides of a gas barrier layer, and the cell of the type 
which seals the battery element which has an anode and a negative electrode in this is developed. 
Since a lightweight film can be used for such a cell as a sheathing material, it has some 
advantageous points compared with the case which consists of conventional metal. That is, since 
the composition of a case is simpler compared with the case where the case which it not only can 
miniaturize, but consists a cell of a light weight and a metal can containing an electronic circuit and 
a safety valve more is used, becoming in cost and advantageous is also expected. On the other 
hand, in such a cell, the control method by the above-mentioned electronic circuit and the 
mechanical current cutoff method by a safety valve have the problem of a cell case of being 
constitutionally especially difficult. 

[0006]The method by the shutdown which, on the other hand, used fusion of the separator by the 
rise in heat of a cell as the concrete method of a overcharge preventive measure. By adding the 
overcharge inhibitor which has oxidation potential in electropositive potential from the anode 
potential at the time of a full charge to an electrolysis solution, when anode potential rises by an 
overcharging condition, how to trigger oxidation reaction of organic additives and inhibit the run 
away reaction in a cell at the time of overcharge is also known. However, since the shutdown 
method by the former separator has the rapid run away reaction at the time of overcharge, it is 
sometimes difficult to make it fully function as overcharge protection. In order to add the 
overcharge inhibitor which does not necessarily participate in the charge and discharge of a cell 
directly to an electrolysis solution in the latter method, have an adverse effect on battery capacity, 
or, Or gas is emitted as a result of oxidation reaction of the overcharge inhibitor at the time of 
overcharge, and we are anxious about the disclosure of poisonous gas, such as corrosion of a use 
device, and organic gas, by this generating gas, etc. 
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MEANS 



[Means for Solving the Problem]As a result of repeating examination wholeheartedly that this 
invention persons should attain the above-mentioned purpose, generating of gas within a cell at the 
time of overcharge, It can control, if pressure more than specification which is in inter-electrode at 
the time of overcharge is added. And breakage and corrosive gas from a cell of a use device by 
bulging of a cell when generating of gas of a cell at the time of overcharge is controlled, Since a rise 
of battery temperature was also controlled, it found out that emitting smoke of a cell and danger to 
ignition could be reduced further, and it not only can prevent disclosure of toxic gas. but completed 
this invention. 

[0008]That is, a gist of this invention consists below. 

(1) In member holding which accommodates a lithium secondary battery which a plateHike case 
where a battery element which has an anode, a negative electrode, and an electrolyte consists of 
sheathing materials comes to store, Member holding for lithium secondary batteries characterized 
by vertical intensity being the intensity which can bear a pressure more than 0.5 kg/cm to a 
monotonous side of the above-mentioned case. 

(2) Member holding for lithium secondary batteries of (1) whose height of a seat part of member 
holding is 101 to 120% of the total thickness of a lithium secondary battery. 

A secondary battery pack which accommodates a lithium secondary battery which a plate-like case 
where a battery element which has an anode, a negative electrode, and an electrolyte becomes an 
inside of member holding of (3), (1), or (2) from a sheathing material comes to store. 

(4) A secondary battery pack given in (3) whose thickness of a sheathing material is 0.2 mm or less. 

(5) A secondary battery pack of (3) - (4) whose thickness of a lithium secondary battery is not less 
than 2 mm. 

(6) A secondary battery pack of (3) - (5) whose nominal capacity of a cell is 100 or more mAh. 

(7) A secondary battery pack of (3) - (6) in which a sheathing material consists of a laminate film in 
which a synthetic resin layer and a gas barrier layer were laminated. 

(8) A secondary battery pack of (3) - (7) in which a battery element has a non fluidity electrolyte 
between an anode and a negative electrode. 

[0009] 

[Embodiment of the Invention]Hereafter, it explains per embodiment of this invention. The typical 
exploded perspective view of the member holding which requires drawing 18 for one embodiment of 
this invention, and drawing 19 are the A-A arrowed cross-section figures of drawing 18 showing 
signs that the battery element was stored by member holding. It may write for convenience among a 
figure a thickness direction [ the direction which shows the direction which shows the direction 
shown by X by a longitudinal direction and y by a cross direction and z ]. 

[0010]The member holding 181 consists of the barrel 181a and the two lids 181b and 181c. The 
barrel 181a is an open tube-like object which has an upper face part, an undersurface part, the front 
part, and a back part, and has the plate-like rectangular parallelepiped shape which spreads in a xy 
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plane as a whole. The barrel 181a is the really molded member made of resin. The barrel 181a has a 
seat part (space part) which carries out an opening outside in the longitudinal direction in a figure. 
The lids 181b and 181c are the members made of resin of the flat plate shape which spreads in the 
yz direction, respectively, adhere with the barrel 181a in respect of the right and left of the barrel 
181a, and isolate a seat part with the exterior. The barrel 181a and the lids 181b and 181c are 
screwed with the screw thread 182, respectively. The terminal area 182 connected with the anode 
of a battery element and the negative electrode is formed in the lid 181c. 

[001 1]A battery element is stored by the seat part. A battery element carries out two or more (in 
this case, 3) laminations of the unit battery element which laminates the anode 192a and the 
negative electrode 192b via the electrolyte layer (spacer) 193c in the above-mentioned laminating 
direction. A battery element has the flat plate shape which spreads in the xy direction as a whole. 
The vacuum lock of the battery element is carried out to the case which consists of the sheathing 
materials 191a and 191b of two sheets. 

[0012]In this invention, more than 0.5 kg/cm^ makes preferably intensity of said member holding 181 
of a vertical direction (in drawing 19 , it is thickness direction z) more than 0.6 kg/cm^ to the 
monotonous side of the above-^mentioned case which spreads in the xy direction. The yield of the 
gas by the decomposition reaction of the electrolysis solution which will press an electrode by a 
moderate pressure by member holding at the time of such strong ****** for member holding and 
overcharge, and, as a result, serves as a trigger of the run away reaction of the cell at the time of 
overcharge can be decreased remarkably. Under anticipated-use conditions, since load inter- 
electrode [ this ] may lead to evils, such as a short circuit of a cell, it is preferred to design member 
holding so that pressure may be added to inter-electrode in an overcharging condition. That is, at 
the time of overcharge, especially the thickness of an electrode increases notably from near the 
charge depth which the dedope of the lithium ion from an anode ends. Therefore, as for member 
holding, when this phenomenon is used, it is considered as the thickness of member holding which 
does not press an electrode at the time of anticipated use and an electrode blisters at the time of 
overcharge, it is preferred to consider it as the thickness of member holding which sticks to a cell, 
and stops bulging, namely, presses a cell. It is preferred to specifically make the height (L2 shows 

drawing 19 ) of the seat part of member holding into 101 to 120% of the total thickness (L^ shows 

d rawin g 19 ) of a lithium secondary battery in consideration of there being bulging of few cells with 
charging a cell under an anticipated-use condition, 

[0013]Since what has the above-mentioned, too much large intensity of member holding is actually 

difficult to get, below 50 kg/cm^ usually makes [ below 100 kg/cm^ ] it desirable. The above- 
mentioned intensity of member holding is controllable by material, its attachment intensity, etc. of 
member holding. In the above-mentioned example, although the member holding 181 used the thing 
made of resin, the material in particular is not limited, for example, it can use various kinds of 
materials, such as a hybrid of metal, and resin and metal. In the above-mentioned example, although 
the barrel 181a and the lids 181b and 181b were attached with the screw thread, it is not limited in 
particular, for example, it can stop with adhesives or adhesive tape, or can fix with a nail. 
[0014]In the above-mentioned example, although what consists of the barrel 181a and the lids 181b 
and 181b was used for the member holding 181, In addition, the member holding which consists of 
the barrel 181a and the lid 181b of the owner bottom which carries out an opening only to one side 
as shown, for example in drawing 20 , The member holding which consists of the barrel 181a and the 
lid 181b of the owner bottom which carries out an opening to the upper part (thickness direction) as 
shown in dr awin g 21, and the member holding which supports the plate shaped member 184a of an 
up-and-down couple as shown in drawing 22 with the leg object 185 of plurality (in this case, 4) can 
be used. Also in these cases, the barrel 181a and the lid 181b are ****ed, and are attached with a 
nail, adhesives, adhesive tape, etc. 

[0015]The secondary battery pack in which the member holding 181 comes to store a battery 
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element is usually used, being connected to other cell use devices. As such a cell use device, a 
cellular phone, a personal digital assistant, portable audio equipment, A cordless phone cordless 
handset, a cell book player, a pager, a handy terminal, Portable fax, a portable copy, a portable 
printer, a headphone stereo, A video movie, a liquid crystal television, a handy cleaner, portable CD, 
Various kinds of apparatus, such as medical equipment, such as an electrical machinery shaver, an 
electronic translating machine, a car telephone, a transceiver, a power tool, an electronic notebook, 
a calculator, memory card, a tape recorder, radio, a backup power supply, a camera, a pacemaker, 
and hearing aid, can be mentioned. Various kinds of functions (a circuit, a driver, etc.) are attached 
in a battery pack, and the battery pack itself can also be made into a cell use device. 
[0016]Next, the lithium secondary battery stored by member holding is explained. When the lithium 
secondary battery used by this invention has too thin the thickness of the whole lithium secondary 
battery which the plate-like case where the battery element which has an anode and a negative 
electrode consists of sheathing materials comes to store, since there are few yields of the gas at 
the time of overcharge relatively, Especially especially in the case of not less than 2 mm, the effect 
of this invention is remarkable 1 mm or more. Since it miniaturizes and is hard to carry out the 
weight saving of the cell, 4 mm or less is of 5 mm or less usually on the other hand too much thick 
still more preferably 4.5 mm or less preferably. 

[0017]Since the cell with small capacity of a cell has relatively few yields of the gas at the time of 
overcharge, 100 or more mAh of lithium secondary batteries in 200 or more mAh are usually 
preferably used for it as nominal capacity. A battery element has an anode and a negative electrode. 
There is no restriction in particular in the shape of a battery element, and various kinds of shape 
which can be stored in a plateHike case can be adopted. For example, the monotonous lamination 
type shape which carries out two or more (in this case, 3) laminations of the plate-like unit battery 
element which laminates the anode 192a as shown in drawin g 19 . and the negative electrode 192b 
via the electrolyte layer (spacer) 193c as a battery element in the above-mentioned laminating 
direction is employable. The winding mold configuration which winds the band-like layered product 
which laminated the anode and the negative electrode via the electrolyte layer is also employable. 
[0018]The lithium secondary battery by which sealing storage was carried out with the sheathing 
material of film state in the battery element which laminates hereafter two or more plate-like unit 
battery elements which have an anode, a negative electrode, and a non fluidity electrolyte layer to a 
thickness direction is made into an example, and is explained to details per embodiment of a lithium 
secondary battery. The exploded perspective view of the cell which requires drawing 1 for an 
embodiment, and drawing 2 The sectional view of the important section of this cell, It is a typical 
sectional view showing signs that the perspective view of a cell blisters, as for the perspective view 
with rough drawin g 3, drawing 4, and drawing 5 of a battery element, the sectional view ((a) is a 
whole sectional view and (b) is an expanded sectional view of B portion of (a)) of a case blisters, as 
for d.raMng_6, and a cell blisters, as for drawin g 7. A cell given in the expedient top of explanation 
and drawin g 1 is carried out for upside down, and it is shown in drawing 4 and drawing 5 . 
[0019]After this cell accommodates the battery element 1 in the crevice of the sheathing material 3, 
it pours in the insulating materials 5. such as an epoxy resin and an acrylic resin, near the terminal 
area (tabs 4a and 4b) of the battery element 1, puts the sheathing material 2 on the sheathing 
material 3 after that, and joins the edge parts 2a and 3a of the sheathing materials 2 and 3 by a 
vacuum lock. The sheathing material 2 is plate-like as drawing 1 . The sheathing material 3 is a thing 
of the shape of a shallow non-lid box with the seat part 3b which consists of a crevice of 
rectangular case shape, and the edge part 3a jutted out of four peripheries of this seat part 3b over 
flange shape at the method of outside. 

[0020]The battery element 1 laminates two or more unit battery elements to a thickness direction 
as drawLng_3. From this unit battery element, the tab 4a or 4b is pulled out. Each tab 4a from an 
anode is bundled (that is, pile up mutually and be put together), the positive electrode lead 21 is 
joined, and the positive pole terminal part is formed. Tab 4b from a negative electrode is bundled. 
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the negative electrode lead 21 is joined, and the negative pole terminal part is formed. 
[0021] After the battery element 1 is accommodated in the seat part 3b of the sheathing material 3. 
the insulating material 5 is poured in the tab 4a and near the 4b and the battery element side a 
positive pole terminal part and near the negative pole terminal part is covered with an insulating 
material, the sheathing material 2 is put One pair of leads 21 which extended from the battery 
element 1 are pulled out outside through the edge part 2a of one side part of the sheathing 
materials 2 and 3, and the mating face of 3a, respectively. Then, the edge part 2a of four peripheries 
of the sheathing materials 2 and 3 and 3a are airtightly joined by techniques, such as thermo 
compression bonding and ultrasonic welding, under decompression (preferably vacuum) atmosphere, 
and the battery element 1 is enclosed in the sheathing material 2 and 3. Then, curing treatment is 
presented with the insulating material 5 by heating etc., and the insulating material 5 adheres 
thoroughly near the terminal area. Since the sheathing material is closed before adhering thoroughly, 
the shape of a cell hardly changes at the time of adherence. 

[0022]The case which consists of the sheathing materials 2 and 3 is constituted by joining the edge 
part 2a and 3a. This case is provided with the following as shown in drawin g 4 . 
The entire-covering part 4B of the approximately rectangular parallelepiped shape which wraps the 
battery element 1 entirely by side wall part 4B^, raised bottom part 4B2, and a lower base part (not 

shown). 

The edge part 2a of said sheathing material, the joining piece parts 4A, 4F, and 4G to which it comes 
to join 3a. 

[0023]In the state given in drawin g 4 . the above-mentioned joining piece parts 4A, 4F, and 4G are 
jutted over the method of outside out of side wall part 48^ of the entire-covering part 48 which has 

wrapped the battery element 1 entirely. Then, as shown in drawing 5, among these joining piece 
parts, the joining piece parts 4A and 4G are bent so that side wall part 48^ of the entire-covering 

part 48 may be met, and the thing (it fixes) stick to side wall part 48^ of the entire-covering part 

48 with adhesives is made. That is. for example, as shown in drawing 6. the joining piece part 4A is 
bent along with side wall part 48^ of the entire-covering part 48, and these are mutually pasted up 

with the adhesives 51. As the adhesives 51, various kinds of things, such as epoxy adhesive, acrylic 
adhesives, urethane system adhesives, hot melt system adhesives, and synthetic rubber system 
adhesives, can be used. Of course, two or more adhesives can also be used together. In order to 
control the fixing strength of a joining piece part and a side wall part, in selection of adhesives, it is 
necessary to take into consideration the construction material of the surface of a joining piece part 
and a side wall part, the environment at the time of fixing work (humidity, temperature, etc.), etc. 
but, and. Preferably, cure time is short and uses the hot melt system adhesives easily hardened 
under the low environment of the dew point used in the case of manufacture of a nonaqueous cell. 
[0024]Thus, as for these joining piece parts, although it can adhere to side wall part 48^ in at least a 

part of joining piece part Coining piece parts 4A and 4G), adhering with predetermined fixing strength 
is preferred in this case. That is, when the following fixing strength examination is done, said joining 
piece part adheres 20 degrees or less still more preferably 30 degrees or less by the intensity of the 
grade which can maintain the angle of 10 degrees or less most preferably preferably 45 degrees or 
less to said entire-covering part. 

Charging the cell which has fixing strength testing cell voltage in 3V with the current of 1.80 is 
continued for 200 minutes in the range which set upper limit voltage to 10V. However, 10 is a 
current value for discharging the capacity charged and obtained in 1 hour until a current value is set 
to 0 from the cell voltage 2.7V with 4.2V constant voltage. The angle of the flat surface where the 
angle of the joining piece part and entire-covering part in the portion which adhered includes the 
adhesion side of a joining piece part, and a flat surface including the adhesion side of an entire- 
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covering part to make (in drawing 6 . it is an angle of SI and S2 to make.) In this case, it is a thing on 
account of [ zero ] parallel. 

[0025]Generally, a cell tends to blister in an overcharging condition. Namely, as shown in drawing 7 
at the time of overcharge, a cell tends to blister in the direction P. In this invention, a battery 
element is accommodated in the member holding of said predetermined intensity so that bulging to 
this direction P may be prevented. As a result, a safer cell can be provided in an overcharging 
condition. This will prevent effectively bulging generated the first stage at the time of overcharge, 
and is presumed to have inhibited the run away reaction of the cell after it. 
[0026]In the above example, although the joining piece parts 4A and 4G have adhered to side wall 
part 4B^ with adhesives, they are not limited to the method of adherence using adhesives. For 

example, a joining piece part can be made to adhere to an entire-covering part using adhesive tape. 
[0027]In the above-mentioned example, although the joining piece parts 4A and 4G are bent only 
once along with side wall part 4B^, For example, the joining piece part 4A is bent further once again 

on the way, and it may be made to make the tip of the joining piece part 4A intervene between the 
joining piece part 4A and side wall part 4B^. as shown in drawing 8 . Thus, by carrying out two or 

more diffraction music of the joining piece part, air etc. can be prevented from invading from the 
side of a joining piece part, or the mechanical strength in a side wall part can be raised further. 
[0028]At drawin g 1. although the sheathing materials 2 and 3 serve as a different body, by this 
invention, the sheathing materials 2 and 3 may serve as series one like drawing 9 . In drawing 9, one 
side of the sheathing material 3 and one side of the sheathing material 2 stand in a row, and the 
sheathing material 2 serves as the shape of a lid which stands in a row turnable to the sheathing 
material 3. The crevice of the seat part 3b is formed, and except that the joining piece part is not 
formed in this one side, it becomes a thing of the same composition as a joining piece part from one 
side with which these sheathing materials 2 and 3 are connected. Also in the case of this drawing 9 , 
the joining piece parts 4A and 40 adhere to side wall part 48^ with adhesives. 

[0029]Although the sheathing material 3 with the seat part 3b and the plate-like sheathing material 
2 are shown by drawin g 1 and 9, In this invention, the battery element 1 may be entirely wrapped 
like drawin g 10 with the sheathing materials 6 and 7 with the shallow box-like seat parts 6b and 7b 
and the edge parts 6a and 7a jutted out of four peripheries of these seat parts 6b and 7b, 
respectively. In drawing 10, although the sheathing materials 6 and 7 serve as a series object, these 
may serve as a different body like said drawin g 1. 

[0030]In drawing 1 and 9 or 10 composition, since the seat part of the battery element is formed 
beforehand, a battery element can be accommodated more in a compact, and the accommodation 
itself is easy. In the above-mentioned explanation, after accommodating a battery element in a seat 
part, the insulating material is poured in near the terminal area, but an insulating material adheres 
and flows between the mating face of an edge part, a battery element, and a sheathing material in 
this case, and junction of an edge part may be checked or it may not become the cell shape as a 
design. Then, after supplying an insulating material near the terminal area of a battery element, the 
above-mentioned problem is avoidable by accommodating a battery element in a seat part. Since an 
insulating material cannot be supplied to the abbreviated upper half of a battery element even if 
especially in the case of drawing 10 it supplies an insulating material after accommodating a battery 
element, this manufacturing method is preferred. On the other hand, in this method, since the 
handling in the state where the insulating material was supplied needs to carry the battery element 
which is not easy and needs to arrange to a sheathing material, cautions are required for the 
handling at the time of manufacture. It can be said that the former method is preferred in this point. 
[0031 ]ln this invention, turn up the sheet shaped flat sheathing material 8 of one sheet in the shape 
of 2 Thu chip boxes along with the central neighborhood 8a like drawing 11 . and two pieces with 88 
are formed the 2nd piece with 8A the 1st piece. These 1st pieces of the battery element [ the 2nd 
piece of ] 1 is made to intervene between 88 with 8A, like drawing 12 , piece [ 1st ] edge part 8b 
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[ piece / 2nd ] of 8B may be joined to 8A, and the battery element 1 may be enclosed. Also in this 
case, the joining piece parts 4A and 4G adhere to side wall part 4B^ of the entire-covering part 

which wraps the battery element 1 entirely with adhesives. Since a joining piece part is made to 
meet an entire-covering part, it bends and it is fixing with adhesives or adhesive tape further even if 
it is in the cell constituted in this way, the blister of the battery element in the early stages of a 
surcharge can be effectively prevented also in this case, and the intensity of the side of a cell and 
rigidity are high. Of course, the bent joining piece part is prevented also from deserting an entire- 
covering part. Since the intensity of the side of a cell and rigidity are high, peeling is prevented from 
arising by the active material even when shocked by the side. 

[0032]Although the joining piece parts 4A and 4G have adhered to side wall part 4B^ of the entire- 
covering part 48, they can also make it adhere to portions other than a side wall part in the above 
example. For example, as shown in drawing 17 , where the lead 21 is pulled out, wrap entirely, so that 
the circumference of a battery element may be wound for the sheathing material 2 of one sheet, and 
the periphery of a sheathing material is joined, When the joining piece part 4F provided in the portion 
which pulled out the lead, the joining piece part 4G provided in that opposing side, and the joining 
piece part 4H provided over the upper surface 41 of an entire-covering part are made to form, this 
joining piece part 4H and the entire-covering part upper surface 41 can also be adhered with 
adhesives or adhesive tape. 

[0033]In the above example, it fills up with the insulating material 5 near the terminal area (tabs 4a 
and 4b). As a result, the blister of the battery element in the early stages of a surcharge can be 
prevented effectively, and a short circuit is prevented further more effectively. As the insulating 
material 5, a synthetic resin is preferred, and although an epoxy resin, an acrylic resin, silicone resin, 
etc. are illustrated, since cure time is short, an epoxy resin or an acrylic resin is especially 
preferred. Since a possibility of having an adverse effect on battery capacity is low. especially an 
acrylic resin is the most preferred. An insulating material is supplied near the terminal area in the 
state that it does not harden and of being liquid, and adheres near the terminal area thoroughly by 
hardening. In drawing 1 . as for the insulating material 5, although supplied separately, respectively, in 
order [ of a positive pole terminal part and a negative pole terminal part ] to improve the safety at 
the time of overcharge more, it is more preferred to cover the whole side of a battery element 
ranging from the positive pole terminal part to a negative pole terminal part. In covering of the 
battery element side near [ this ] the terminal area, it is preferred to form a larger spacer than 
these between an anode and a negative electrode, and to adhere mutually in the flash parts of this 
spacer especially. 

[0034]That is, if it is in a battery element, as shown, for example in drawing 16 . the spacer 13 made 
the anode 1 1 and the negative electrode 13 overflow a little, formed the flash part 13a, and has 
prevented the short circuit of the anode 11 and the negative electrode 13. Since a battery element 
is restrained by the laminating direction by adhering by an insulating material in these flash part 13a, 
even if it is at the overcharge time, bulging of a battery element is prevented, and the thermal run- 
away of a cell is prevented. Of course, an insulating material can be continued and supplied to the 
whole side of a battery element, and is preferred. 

[0035]As for the sheathing material which stores a battery element, what has shape changeability is 
preferred. As a result, when a sheathing material is closed under a vacua, it can give the function 
which strengthens the inter-electrode lamination of a battery element, and, as a result, it is not only 
easy to create the cell of various shape, but can raise battery characteristics, such as a cycle 
characteristic. Since the volume energy density and weight energy density of a cell become larger 
as the thickness of a sheathing material is thin, since the intensity itself is relatively low, it is not 
only desirable, but the effect of this invention becomes remarkable especially. The thickness of a 
sheathing material is usually 0.15 mm or less preferably 0.2 mm or less. However, since insufficient 
strength becomes remarkable and becomes easy to penetrate moisture etc.. 0.02 mm or more is 
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usually too much thin preferably 0.01 mm or more. 

[0036]As a material of a sheathing material, metal, such as aluminum, iron which carried out the 
nickel plate, and copper, a synthetic resin, etc. can be used. Preferably, they are the laminate film in 
which the gas barrier layer and the resin layer were provided, and the laminate film in which the 
resin layer was especially provided in both sides of the gas barrier layer. Such a laminate film has 
high gas barrier property, and it has high shape changeability and thinness. As a result, thin-film- 
izing and the weight saving of a sheathing material can become possible, and the capacity as the 
whole cell can be raised. 

[0037] As a material of the gas barrier layer used for a laminate film, metallic oxides, such as alloys, 
such as metal and stainless steel, such as aluminum, iron, copper, nickel, titanium, molybdenum, and 
gold, and Hastelloy, silicon oxide, and an aluminum oxide, can be used. Preferably, it is lightweight 
and is aluminum which is excellent in processability. As resin used for a resin layer, various kinds of 
synthetic resins, such as thermoplastics, thermoplastic elastomer, thermosetting resin, and a plastic 
alloy, can be used. That with which fillers, such as a filler, are mixed is also included in these resin. 
[0038]As composition of a concrete laminate film, as shown in drawing 1 3 (A), that by which the gas 
barrier layer 40 and the resin layer 41 were laminated can be used. A desirable laminate film. As 
shown in drawing 1 3 (B), form the synthetic resin layer 41 for functioning as an outside protective 
layer in the lateral surface of the gas barrier layer 40, and. It is considered as 3 layered structure 
which laminated the synthetic resin layer 42 which functions as an inside protective layer for 
preventing contact with the corrosion and the gas barrier layer by an electrolyte, and a battery 
element to a medial surface, or protecting a gas barrier layer. 

[0039]In this case, the resin used for an outside protective layer has the desirable resin which was 
preferably excellent in chemical resistance, such as polyethylene, polypropylene, denaturation 
polyolefine, an ionomer, amorphous polyolefin, polyethylene terephthalate, and polyamide, or a 
mechanical strength. As an inside protective layer, a chemical-resistant synthetic resin Is used, for 
example, polyethylene, polypropylene, denaturation polyolefine. an Ionomer. an ethylene-vinylacetate 
copolymer, etc. can be used. 

[0040]The laminate film can also form the adhesive layer 43, respectively between the gas barrier 
layer 40, the synthetic resin layer 41 for protective layer formation, and the synthetic resin layer 42 
for corrosion-resistant layer formation, as shown in drawing 14 , and It is preferred. In order to paste 
up sheathing materials, the glue line which consists of resin which can be innermost welded [ of 
composite ]. such as polyethylene and polypropylene, can also be provided further again. A case is 
formed using these metal, a synthetic resin, or composite. Shaping of a case may weld and form the 
circumference of a film like body, and may carry out draw forming of the sheet like body by vacuum 
forming, pressure forming, press forming, etc. It can also fabricate by carrying out injection molding 
of the synthetic resin. When based on injection molding, usually a gas barrier layer is formed of 
sputtering etc. 

[0041 ]For providing beforehand, spinning etc. can perform the seat part which becomes a sheathing 
material from a crevice. As for a sheathing material, it is preferred that processing uses the thing of 
film state at an easy point. The battery element which has an anode, a negative electrode, and an 
electrolyte is stored in a case. As mentioned above, the battery element can wind the layered 
product (unit battery element) which consists of an anode, a negative electrode, and an electrolyte 
layer, can make it winding shape, and can also store this in a case, and can also store the above- 
mentioned layered product (unit battery element) in a case with flat plate shape as it is. Like the 
statement to said drawing 2 and 3, two or more unit battery elements can be laminated to a 
thickness direction, and it can also be considered as a battery element. The suitable composition of 
a unit battery element is explained below. 

[0042] Drawing 15 shows an example with a preferred unit battery element which consists of this 
lithium secondary battery. This unit battery element laminates the negative electrode which consists 
of the anode, the spacer (electrolyte layer) 24, the negative electrode active material layer 25. and 
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the negative pole collector 26 which consist of the positive pole collector 22 and the positive active 
material layer 23. In order to control the deposit of a lithium dendrite, a negative electrode is made 
larger than an anode. In order to prevent a short circuit, the spacer 24 is made larger than an anode 
and a negative electrode. By making a spacer larger than positive and negative poles, it can adhere 
in both the flash parts of the spacer of a unit battery element as mentioned above. 
[0043]Although two or more these unit battery elements are laminated and it is considered as a 
battery element, on the occasion of this lamination, the unit battery element of the order posture 
( draw i n g 15) which made the anode the upper part and made the negative electrode the bottom, and 
this laminate by turns the unit battery element of the reverse posture (graphic display abbreviation) 
which made the anode the bottom conversely and made the negative electrode the upper part. That 
is, the unit battery element which adjoins a laminating direction is laminated so that like poles 
(namely, anodes and negative electrodes) may meet. 

[0044]The positive electrode tab 4a is installed from the positive pole collector 22 of this unit 
battery element, and the negative electrode tab 4b is installed from the negative pole collector 26. 
In drawin g 15 . although it has indicated that the ******** positive active material layer and the 
negative electrode active material layer are formed in one side of a positive pole collector, and one 
side of a negative pole collector, of course, an active material layer can be formed in both sides of a 
charge collector. In this case, the active material layer by which the same charge collector of each 
other was formed in the opposite field can be made into the component of a unit battery element 
which differs mutually. 

[0045]The plane shape of an electrode is arbitrary and can be made into a quadrangle, circular, a 
polygon, etc. The tabs 4a and 4b for lead combination are usually formed successively by the charge 
collectors 22 and 26 as drawing 15 . When an electrode is a quadrangle, as usually shown in drawing 
3, the tab 4a which projects from a positive pole collector near the side of one side of an electrode 
is formed, and the tab 4b of a negative pole collector is formed near the other side. 
[0046]It is effective to laminate two or more unit battery elements, when attaining high capacity- 
ization of a cell, but in this case, each of the tab 4a from each unit battery element and the tab 4b 
is usually combined with a thickness direction, and the terminal area of an anode and a negative 
electrode is formed. As a result, it becomes possible to obtain the mass battery element 1. As 
shown in drawing 2 , the lead 21 which consists of metal of a thin film integrated circuit is combined 
with the tabs 4a and 4b. As a result, the anode and negative electrode of the lead 21 and a battery 
element are combined electrically. Resistance welding of spot welding etc., ultrasonic welding, or 
laser welding can perform combination of tab 4a and 4b, and combination with the tabs 4a and 4b 
and the lead 21. 

[0047]at least one lead 21 of the above-mentioned positive electrode lead and a negative electrode 
lead — it is preferably preferred as both leads to use annealing metal. As a result, it can be 
considered not only as intensity but as the cell which broke, bent and was excellent in endurance. 
Generally as a kind of metal used for a lead, aluminum, copper and nickel, SUS, etc. can be used. A 
material desirable as a lead of an anode is aluminum. Construction material desirable as a lead of a 
negative electrode is copper. 

[0048] 1 micrometers or more of thickness [ not less than 10 micrometers of / not less than 20 
micrometers of] of the lead 21 are usually not less than 40 micrometers most preferably still more 
preferably. When too thin, it is in the tendency for mechanical strengths of a lead, such as tensile 
strength, to become insufficient. 500 micrometers or less of thickness of a lead are of 1000 
micrometers or less usually 100 micrometers or less still more preferably preferably. It is in the 
tendency to be in the tendency to bend and for endurance to get worse when too thick, and for 
closure of the battery element in a case to become difficult. The advantage by using the annealing 
metal later mentioned to a lead is so remarkable that the thickness of a lead is thick. 
[0049]The exposure length to the exterior of a lead is usually 1 mm or more about 50 mm or less. 
As mentioned above, although a battery element may be a wound type cell which winds the layered 
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product (unit battery element) which laminated the anode and the negative electrode via the 
electrolyte layer, it is preferred to make a spacer intervene between an anode and a negative 
electrode also in this case, and to make this larger than positive and negative poles. 
[0050] Hereafter, the material used for a lithium secondary battery is explained. A battery element 
usually has an anode, a negative electrode, and an electrolyte layer that exists among them. An 
anode and a negative electrode usually contain a charge collector and the active material layer 
provided on it. As a positive pole collector, although various kinds of metal, such as aluminum, nickel, 
and SUS, can be used, it is aluminum preferably. The thickness of a charge collector is not less than 
5 micrometers still more preferably, and is of 1 micrometers or more usually 20 micrometers or less 
still more preferably 25 micrometers or less preferably of 30 micrometers or less usually not less 
than 3 micrometers. As thin, it is more desirable from a viewpoint of volume energy density and 
weight energy density, but the handling of too much thin one becomes difficult easily in respect of 
intensity etc. Charge collectors may be tabular [ like the usual metallic foil ]. and mesh state like a 
punching metal. The surface roughening process of the surface of a charge collector can be carried 
out if needed. 

[0051 ]As an active material which uses for an anode and can do things, it is considered as the 
compound which can occlusion emit a lithium ion, and an inorganic compound or an organic 
compound can also be used. As an inorganic compound, the oxide of transition metals, such as Fe, 
Co, nickel, and Mn, the multiple oxide of lithium and a transition metal, transition metal sulfide, etc. 
are mentioned. As a transition metal oxide, specifically MnO. 2 and V2O5, Vg0^3, Ti02 etc. can be 

illustrated, nickel acid lithium, cobalt acid lithium, manganic acid lithium, etc. can be illustrated as a 
multiple oxide of lithium and a transition metal, and TiSg, FeS. etc. can be illustrated as transition 

metal sulfide. As an organic compound, conductive polymers, such as poly aniline, etc. are 
mentioned, for example. The arbitrary methods of carrying out quantity mixing and using as positive 
active material are also suitably used in these arbitrary inorganic compounds and an organic 
compound. It is a multiple oxide which contains preferably the multiple oxide of lithium and a 
transition metal, at least one sort of transition metal oxides chosen from the group which consists 
of manganese, nickel, and cobalt especially, and lithium. Especially, the multiple oxide containing 
cobalt and lithium and the multiple oxide containing nickel and lithium are preferred. The particle 
diameter of positive active material is a point of battery characteristics, such as a rate 
characteristic and a cycle characteristic, and is usually 1-10 micrometers preferably 1-30 
micrometers. 

[0052]As a negative pole collector, although various kinds of metal, such as copper, nickel, and SUS, 
can be used, it is copper preferably. The thickness of a charge collector is not less than 5 
micrometers still more preferably, and is of 1 micrometers or more usually 20 micrometers or less 
still more preferably 25 micrometers or less preferably of 30 micrometers or less usually not less 
than 3 micrometers. As thin, it is more desirable from a viewpoint of volume energy density and 
weight energy density, but the handling of too much thin one becomes difficult easily in respect of 
intensity etc. Charge collectors may be tabular [ like the usual metallic foil ], and mesh state like a 
punching metal. The surface roughening process of the surface of a charge collector can be carried 
out if needed. 

[0053]As an active material which can be used for a negative electrode, various kinds of compounds 
which can occlusion emit lithium outside a lithium metal can be used. Specifically, carbon materials, 
such as lithium alloy; graphite, such as a lithium metal; lithium aluminum alloy, a lithium bismuth 
cadmium alloy, and a lithium ****- cadmium alloy, and corks, etc. can be mentioned. Oxides and 
lead sulfate, such as silicon, tin, zinc, manganese, iron, and nickel, can also be used. Since it is in the 
tendency for the safety at the time of overcharge to fall that it is especially easy to generate a 
dendrite in the case of charge when a lithium metal and a lithium alloy are used, carbon materials, 
such as graphite and corks, are preferred. The particle diameter of negative electrode active 
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material is a point of battery characteristics, such as initial efficiency, a rate characteristic, and a 
cycle characteristic, and is usually 15-30 micrometers preferably 1-50 micrometers. 
[0054]The active material layer of an anode and a negative electrode usually contains a binder 
outside the above-mentioned active material. As a binder to be used, it needs to be stable to an 
electrolysis solution etc., and weatherability, chemical resistance, heat resistance, fire retardancy, 
etc. are desired. As a binder, silicate, an inorganic compound like glass, and various kinds of resin 
that mainly consists of polymers can be used. As resin, for example, alkane system polymer; 
polybutadienes, such as polyethylene, polypropylene, and Polly 1,1-dimethylethylene, Unsaturatlon 
system polymer, such as polyisoprene; Polystyrene, polymethylstyrene, Polymer which has rings, 
such as polyvinyl pyridine and Polly N-vinyl pyrrolidone; Poly methyl methacrylate, Ethyl 
polymethacrylate, butyl polymethacrylate, poly(methyl acrylate), Acrylic derivative system polymer, 
such as ethyl polyacrylate, polyacrylic acid, polymethacrylic acid, and polyacrylamide; Polyvinyl 
fluoride, Fluororesin, such as polyvinylidene fluoride and polytetrafluoroethylene; Polyacrylonitrile, 
CN basis content polymer, such as a polyvinylidenecyanide; conductive polymers, such as containing 
halogen polymer; poly aniline, such as polyvinyl alcohol system polymer; polyvinyl chloride, such as 
polyvinyl acetate and polyvinyl alcohol, and a polyvinylidene chloride, etc. can be used. It can be 
used even if it is mixtures, such as the above-mentioned polymer, a conversion object, a derivative, 
a random copolymer, an alternating copolymer, a graft copolymer, a block copolymer, etc. The 
molecular weight of these resin is 100000-1 million preferably [ it is desirable and ] to 10000-3 
million and a pan. If too low, the intensity of an active material layer will fall, and when too high, it is 
in the tendency for viscosity to become high and for formation of an electrode to become difficult. 
[0055]As loadings of the binder to 100 copies of active materials, 0,1 to 30 copies are one to 20 
copies still more preferably preferably. When there is too little quantity of a binder, the intensity of 
an electrode may fall, and when too large, it is in the tendency for ionic conductivity to fall. In an 
active material layer, a granular material, a filler, etc. which reveal various kinds of functions, such as 
an electrical conducting material and a reinforcing member, if needed may be contained. If it mixes 
to the above-mentioned active material in proper quantity and conductivity can be given to it as an 
electrical conducting material, there will be no restriction in particular, but the end of carbon 
powder, such as acetylene black, carbon black, and black lead, the fiber of various kinds of metal, 
foil, etc. are usually mentioned. The DBP oil absorption of a conductive substance is preferred in not 
less than 120cc/100 g, and preferred in the end of carbon powder from the reason for holding an 
electrolysis solution in not less than 150cc/100 g especially. As a reinforcing member, various kinds 
of inorganic and organic globular shapes, a fibrous filler, etc. can be used. 

[0056]An electrode can be manufactured by applying and drying the paint containing the material 
which constitutes an active material layer on a charge collector. Consolidation processing can also 
be presented with an active material layer after that. The volume fraction of the binder in an active 
material layer is controllable by controlling the presentation of a paint, a drying condition, a 
consolidation condition, etc. Since the adhesive property between an active material layer and a 
charge collector is raised if needed, an undercoat primer layer can be provided among these. 
[0057]When using an undercoat primer layer, the resin which added conductive particles, such as 
carbon black, graphite, and metal powder, as the presentation, and conductive organic conjugated 
system resin can be illustrated. It is good to use preferably the carbon black which may function on 
a conductive particle also as an active material, and graphite. When poly aniline, polypyrrole, poly 
acene. a disulfide system compound, a polysulfide system compound, etc. which may function as 
active materials also as resin are used, it is desirable in order not to decrease capacity. As for the 
rate of resin over a conductive particle, in the presentation which uses as the main ingredients the 
resin which added the conductive particle, it is preferred to consider it as 1 to 300 % of the weight. 
When too low, film strength may fall and the exfoliation on a, process, etc. may arise at the time of 
cell use. When too high, it is in the tendency for conductivity to fall and for a battery characteristic 
to fall. It is preferred to consider it as 5 to 100% of the weight of the range preferably especially. 
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0.05-10 micrometers of thickness of an undercoat primer layer are usually 0.1-1 micrometer 
preferably. If too thin, spreading will become difficult and it will become difficult to secure 
homogeneity. When too thick, the volume capacity of a cell may be spoiled more than needed. 
[0058] An electrolyte exists as a constituent of the electrolyte layer between an anode and a 
negative electrode. An electrolyte usually exists also in the active material of an electrode as an ion 
migration phase. As an electrolyte, the thing of various kinds of descriptions, such as an electrolysis 
solution, a solid polymer electrolyte, a gel electrolyte, and an inorganic solid electrolyte, can be used, 
for example. Generally, if non fluidity electrolytes, such as a solid polymer electrolyte, a gel 
electrolyte, and an inorganic solid electrolyte, are used, it will become possible to prevent the 
leakage to electrolytic case outside more effectively. Since it is in the tendency for an electrolyte to 
leak to case outside easily when what has shape changeability is especially used as a case in this 
invention, especially the effect that uses a non fluidity electrolyte is remarkable. 
[0059]On the other hand, the electrolysis solution which dissolves lithium salt in a nonaqueous 
solvent has high mobility, and is in the tendency to excel in ion conductivity compared with a non 
fluidity electrolyte generally. Therefore, it is preferred to use the electrolyte containing an 
electrolysis solution at the point which raises ion conductivity. The electrolysis solution used as an 
electrolyte dissolves lithium salt which is usually a supporting electrolyte in a nonaqueous solvent. 
As a nonaqueous solvent, the solvent of high permittivity is used comparatively suitably. Specifically 
Cyclic carbonate, such as ethylene carbonate and propylene carbonate. Non-cyclic carbonate, such 
as dimethyl carbonate, diethyl carbonate, and ethyl methyl carbonate. Nitril, such as sulfur 
compounds, such as lactone, such as ether, such as a tetrahydrofuran, 2-methyltetrahydrofuran, 
dimethoxyethane, and diphenyl ether, and gamma-butyllactone, and sulfolane, and acetonitrile, can 
be mentioned. They are cyclic carbonate and/or lactone preferably on battery characteristics, such 
as a cycle characteristic, a rate characteristic, and safety. 

[0060]In this invention, the boiling point in ordinary pressure uses a not less than 150 ** 
nonaqueous solvent (it may be called the following "high boiling point solvent") preferably as a 
solvent of an electrolysis solution. Here, in addition, "the boiling point is not less than X **" means 
that steam pressure does not exceed latm even if it heats from a room temperature to X ** under 
pressure latm. That is, when it heats from a room temperature to 150 ** under pressure latm. it is 
preferred that steam pressure always uses the nonaqueous solvent which is 1 or less atm. As a 
result, the higher cycle characteristic has been acquired enough and the safety of a cell can be 
raised. For example, when the low-boiling point solvent which consists of solvents, such as dimethyl 
carbonate, diethyl carbonate, and dimethoxyethane, is used, It is generated by air bubbles between 
an active material and a solvent by evaporation of a solvent, the impregnation states of an 
electrolysis solution fall, and the heterogeneity of an interface arises, and it is in the tendency for a 
cycle characteristic to fall easily. Even if it stores a battery element in a shape changeability case 
by using a high boiling point solvent, the shape change (modification) of the cell in the bottom of an 
elevated temperature, etc., volatilization of an electrolysis solution, disclosure, etc. can also be 
controlled. As such a high boiling point solvent propylene carbonate, ethylene carbonate, butylene 
carbonate, gamma-butyrolactone. etc. can be mentioned. 

[0061] As for a nonaqueous solvent, it is preferred that viscosity is 1 or more mPa-s. As lithium salt 
which is a supporting electrolyte used for an electrolyte. LiPFg. LiAsFg, LiSbFg, LiBF^. LiCIO^, Lil. 

LiBr, LiCI. LiAICI, LiHF2, LiSCN. LiS03CF2, etc. can be mentioned. Especially among these, LiPFg 

and LiCIO^ are preferred. The content in the electrolysis solution of these supporting electrolytes is 

usually 0.5 - 2.5 mol/l. 

[0062]A gel electrolyte can consist of an above-mentioned electrolysis solution and polymer for gel 
formation. A gel electrolyte usually holds the above-mentioned electrolysis solution by polymer, a 
gel electrolyte gives ion conductivity comparable as an electrolysis solution — since things can be 
carried out and immobilizing of the electrolyte is carried out, in this invention, it is an especially 
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desirable electrolyte. Although the concentration to the electrolysis solution of polymer in a gel 
electrolyte is based also on the molecular weight of the polymer to be used, it is usually 0.1 to 30 % 
of the weight. If concentration is too low, it will become difficult to form gel. and the holdout of an 
electrolysis solution may fall, and the problem of a flow and liquid leakage may arise. If concentration 
is too high, while viscosity will become high too much and will produce process top difficulty, it is in 
the tendency for the rate of an electrolysis solution to fall, for ionic conductivity to fall, and for 
battery characteristics, such as a rate characteristic, to fall. As polymer to hold, an electrolyte Poly 
(meta) acrylate system polymers, Various kinds of polymer which has a function which can gel an 
electrolysis solution, such as alkylene oxide system polymers which have an alkylene oxide unit, 
polyvinylidene fluoride, fluorine system polymers like a fluoridation vinylidene-hexafluoropropylene 
copolymer, can be mentioned. 

[0063]Material and processes as occasion demands, such as the method of carrying out immobilizing 
processing of the electrolyte paint which dissolved polymer in the electrolysis solution beforehand 
as a method of forming a gel electrolyte, and the method of making carry out crosslinking reaction of 
the electrolyte paint which made the electrolysis solution contain a polymerization nature gelling 
agent, and using as a non fluidity electrolyte, are employable. In performing the paint which made the 
electrolysis solution contain a polymerization nature gelling agent for formation of a gel electrolyte 
by the method of carrying out crosslinking reaction, it prepares a paint by performing polymerization, 
such as ultraviolet curing and heat curing, by adding to an electrolysis solution by making into a 
polymerization nature gelling agent the ingredient used as the monomer which forms polymers, 
[0064]As a polymerization nature gelling agent, what has unsaturated double bonds, such as an 
acrylyl group, a methacryloyi group, a vinyl group, and an allyl group, for example is mentioned. 
Specifically, for example Acrylic acid, methyl acrylate, ethyl acrylate, Ethoxyethyl acrylate, methoxy 
ethyl acrylate, ethoxyethoxyethyl acrylate, Polyethylene-glycol monoacrylate, ethoxyethyl 
methacrylate, Methoxy ethyl methacrylate. ethoxyethoxyethyl methacrylate, Polyethylene-glycoh 
monomethacrylate, N, and N-diethylamino ethyl acrylate, N and N-dimethylamino ethyl acrylate. 
gtycidyl acrylate, Allyl acrylate, acrylonitrile, N-vinyl pyrrolidone, diethylene glycol diacrylate, 
Triethylene glycol diacrylate, tetraethylene glycol diacrylate, Polyethylene-glycol diacrylate, 
diethylene-glycol dimethacrylate. Triethylene glycol dimethacrylate, tetraethylene glycol 
dimethacrylate, Polyethylene glycol dimethacrylate, polyalkylene glycol diacrylate, polyalkylene glycol 
dimethacrylate, trimethylolpropanalkoxy RETOTORI acrylate. These which can illustrate 
pentaerythritol alkoxy RETOTORI acrylate, pentaerythritol alkoxylate tetraacrylate, ditrimethylol 
propane alkoxylate tetraacrylate, etc. can use two or more sorts together, diacrylate and doria 
which contain two or more ethylene oxide groups preferably especially in these — it is KURIRETO. 
Although the content in particular of the polymerization nature gelling agent in an electrolysis 
solution is not restricted, it is 1 % of the weight or more preferably. If content is low, the formation 
efficiency of polymers will fall and it will become difficult to carry out immobilizing of the electrolysis 
solution. On the other hand, since remains of an unreacted monomer and the operativity as an 
electrolyte paint will worsen if too large, it may usually be 30 or less % of the weight. 
[0065]When making it form by the method of carrying out immobilizing of the electrolyte paint which 
contained polymer for the gel electrolyte beforehand, it is preferred to use as polymer the polymers 
which dissolve in an electrolysis solution at an elevated temperature, and form a gel electrolyte at 
ordinary temperature. That is, it is considered as a gel electrolyte by making into ordinary 
temperature the polymer which dissolved in the electrolysis solution at the elevated temperature. 
As a temperature at the time of an elevated temperature. 50-200 ** is usually 100-160 ** 
preferably. The stability of a gel electrolyte falls that it seems that it dissolves at low temperature 
too much. If a melting temperature is too high, decomposition of an electrolyte component, polymer, 
etc. can be caused. Forced cooling can also be carried out although it is preferred as the method of 
immobilizing to allow an electrolysis solution to stand at a room temperature. Polymer which has 
rings, such as polyvinyl pyridine and Polly N-vinyl pyrrolidone, as polymer which can be used, for 
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example; Poly methyl methacrylate, Ethyl polymethacrylate, butyl polymethacrylate, poly(methyl 
acrylate), Acrylic derivative system polymer, such as ethyl polyacrylate, polyacrylic acid, 
polymethacrylic acid, and polyacrylamide; Polyvinyl fluoride, Fluororesin, such as polyvinylidene 
fluoride; CN basis content polymer; polyvinyl acetate, such as polyacrylonitrile and a 
polyvinylidenecyanide. Polyvinyl alcohol system polymer, such as polyvinyl alcohol; containing 
halogen polymer, such as polyvinyl chloride and a polyvinylidene chloride, etc. are mentioned. Poly 
methyl methacrylate, polyacrylonitrile, polyethylene oxide, or those denaturation objects are 
preferably used in these. The mixture of the above-mentioned polymer, a conversion object, a 
derivative, a random copolymer, an alternating copolymer, a graft copolymer, a block copolymer, etc. 
can also be used. 

[0066]The ranges of the weight average molecular weight of these polymer are 10,000-5,000,000 
preferably. If a molecular weight is low, it will become difficult to form gel, and if another side and a 
remainder molecular weight are high, viscosity will become high too much and handling will become 
difficult. In the method of forming these gel electrolytes, since the method of making carry out 
crosslinking reaction of the electrolyte paint which made the electrolysis solution contain a 
polymerization nature gelling agent, and using as a non fluidity electrolyte becomes inter-electrode 
adhesion improves and especially remarkable [ the effect of this invention ], it is desirable, 
[0067]In an electrolyte, various kinds of additive agents can be added if needed for the improved 
efficiency of a cell. As an additive agent which makes such a function reveal. Although limitation in 
particular is not carried out, trifluoro propylene carbonate, 1,6-dioxa spiro[4,4] nonane- 2,7-dione, 
1 2-crown 4-ether, vinylene carbonate, catechol carbonate, a succinic anhydride, etc. are mentioned. 

[0068]An electrolyte layer makes an electrolyte usually come to be impregnated into the spacer 
which consists of porous sheets. A spacer is the porous film provided between the anode and the 
negative electrode, isolates these and it supports an electrolyte layer. As a material of a spacer, 
polymers, such as polyolefines, such as polyethylene and polypropylene, polyolefines by which some 
or all of these hydrogen atoms was replaced with the fluorine atom, polyacrylonitrile, and 
polyaramide, can be mentioned. Preferably, they are polyolefine and the polyolefines by which 
fluoride substitution was carried out. Specifically, polyethylene, polypropylene, PORITETO truck 
fluoroethylene, polyvinylidene fluoride, etc, can be mentioned. Of course, they may be a copolymer 
containing the monomer unit of the above-mentioned polymer, and a mixture of polymer. A spacer 
may be the oriented film formed by 1 axis extension and biaxial extension, and may be a nonwoven 
fabric. 100 micrometers or less of thickness [ 50 micrometers or less of / 30 micrometers or less 
of ] of a spacer are usually 20 micrometers or less most preferably still more preferably. When 
thickness is too large, it is in the tendency for the rate characteristic and volume energy density of 
a cell to fall. Since cutting tends to become difficult by rigidity insufficiency and it is easy to 
produce a short circuit when too thin, not less than 7 micrometers is not less than 5 micrometers 
usually not less than 8 micrometers still more preferably preferably. The voidage of a spacer is 
usually 45-75% preferably 45 to 90%. If voidage is too large, mechanical strengths run short, and 
when too small, it is in the tendency for the rate characteristic of a cell, etc. to fall. 
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EXAMPLE 



[ExamplejHereafter, although this invention is explained still in detail based on an example, this 
invention is not limited at all by the following example, in the range which does not change the gist, 
can be changed suitably and can be carried out. It shows a weight section that it is especially with a 
"part" in the following explanation, unless it refuses, 

90 copies of example of anode manufacture 1 cobalt acid lithium, five copies of acetylene black, five 
copies of polyvinylidene fluorides, and 80 copies of N-methyh2-pyrrolidone were kneaded with the 
kneading machine for 2 hours, and it was considered as the anode paint 1 . 
[0070]Next, the anode paint 1 was applied by die coating of the extrusion die on the aluminum 
collector substrate of 20-micrometer thickness, it dried, and the active material layer which 
consists of a porous membrane with which the active material was bound on the charge collector 
with the binder was made to form. Subsequently, using the roll press (calendar), after consolidation, 
it cut and was considered as the anode L 

90 copies of example graphite of negative-electrode manufacture (particle diameter of 15 
micrometers), ten copies of polyvinylidene fluorides, and 100 copies of N-'methyl-2-pyrrolidone were 
kneaded with the kneading machine for 2 hours, and were made into the negative-electrode paint 1 . 
[0071]Next, the negative-electrode paint 1 was applied by die coating of the extrusion die on the 
copper charge collector substrate of 20-micrometer thickness, it dried, and the active material layer 
which consists of a porous membrane with which the active material was bound on the charge 
collector with the binder was made to form. Subsequently, using the roll press (calendar), after 
consolidation, it cut and was considered as the negative electrode 1. 

Ethylene carbonate containing LiPFg of example of electrolyte paint creation 1 1 M concentration, 

Propylene carbonate and 925 copies of mixed liquor of phenyl ether (ethylene carbonate: volume 
ratio; propylene carbonate : phenyl ether =7.3:7.3:1), 44 copies of tetraethylene glucohol diacrylate, 
and polyethylene oxide — doria — the mixed stirring dissolution of 22 copies of KURIRETO. two 
copies of polymerization initiators, and nine copies of additive agents (succinic anhydride) was 
carried out, and it was considered as the electrolyte paint 1. 

Apply the electrolyte paint 1 to the example 1 anode 1 and the negative electrode 1, and after 
laminating on both sides of the porosity film made from polyethylene independently dipped in the 
electrolyte paint 1 in between, immobilizing of the electrolyte is carried out by heating at 90 ** for 
10 minutes, An anode and a negative electrode as shown in drawing 9, and the plate-like unit 
battery element which has an immobilizing nature electrolyte were created. 
[0072]The terminal area of anodes and negative electrodes was bundled after laminating the 
obtained unit battery element, and the lead which takes out current to each terminal area was 
connected. Then, the laminate film with a thickness of about 100 micrometers which has a resin 
layer to both sides of an aluminum layer was accommodated in a sheathing material like drawing 9 
which carried out opposite shaping. Then, the joining piece part (equivalent to the joining piece part 
4A in drawin g 5 ) except the neighborhood which took out the lead for the laminate film after 
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enclosure with the vacuum seal was bent so that an entire-covering part might be met. The cell 
capacity of the flat cell A created in this way was 650mAh. 

[0073]In the flat cell A created as mentioned above, it is 3 cycle ****** about the charge and 
discharge between nominal working voltage at the constant current of 0.65A. This cell was inserted 
into assembling-die metal member holding like drawing 22 which adjusted opening height with the 
screw to 110% of the total thickness of the cell, and the overcharge examination was done. Upper 
limit voltage is set as 10V, and that is, charging a cell by the constant current of 1.8C (1.1 7A) from a 
discharge state was continued for 200 minutes. The thickness of the cell of a discharge state was 
3.9 mm (the thickness of an electrode is 3.7 mm). Disclosure of the gas at the time of overcharge 
was not observed at all, but the maximum temperature of the battery surface was 94 **. It was a 
grade in which most bulging of the cell by gas is not observed by the cell after overcharge, but a cell 
loosens slightly. The thickness of the cell after overcharge was 4.2 mm (the thickness of an 
electrode is 4.0 mm). Even if such a cell applied the pressure to the cell after overcharge, disclosure 
of the gas by the tear of a sheathing material was not observed. 

[0074]As a result of inserting the flat cell A into member holding by the same method as the above, 
setting upper limit voltage as 10V and continuing charging a cell for 120 minutes by the constant 
current of .1.95A from a discharge state, disclosure of the gas at the time of overcharge was not 
observed at all, but the maximum temperature of the battery surface was 132 **. It was a grade in 
which most bulging of the cell by gas is not observed by the cell after overcharge, but a cell loosens 
slightly. The thickness of the cell after overcharge was 4.3 mm (the thickness of an electrode is 3.8 
mm). Even if such a cell applied the pressure to the cell after overcharge, disclosure of the gas by 
the tear of a sheathing material was not observed. 

a reference example — the flat cell A (15 cm of monotonous each one product ^) created as 
mentioned above — the constant current of 0.65A — the charge and discharge between nominal 
working voltage — 3 cycle ******. The thickness of the cell of a discharge state was 3.9 mm (the 
thickness of an electrode is 3.7 mm). Next, upper limit voltage being set as 10V, and charging a cell 
by the constant current of 1.8C (1.1 7A) from a discharge state by the method to which load is 
applied according to bulging of a cell was continued for 200 minutes. As a result, bulging of the cell 
by gas was not observed at all by the cell after overcharge, but the thickness of the cell after 
overcharge was 4.6 mm (the thickness of an electrode is 4.3 mm). Under the present circumstances, 
the maximum load applied to the cell was 8.3 kg (8.3/15=0.55 kg/cm^). The maximum temperature of 
the battery surface in this case was 85 **. 

The overcharge examination of the cell A was done on comparative example 1 member holding like 
Example 1 except not having accommodated the flat cell A. 

[0075]As a result, the cell blistered during overcharge, it fumed 72 minutes afterward, and disclosure 
of the gas at the time of overcharge was observed. The maximum temperature of the battery 
surface in that case was 140 **. Upper limit voltage was set as 10V on the same conditions, and as 
a result of continuing charging a cell by the constant current of 1.95A from a discharge state, the 
cell ignited 38 minutes afterward. From a reference example, by applying the pressure of 
specification (more than 0.5 kg/cm^) on a cell at the time of overcharge shows that the safety of 
the cell at the time of overcharge can be improved. That is, if member holding is designed so that 
the power which is equivalent to this load at the time of overcharge may be added, it turns out that 
the safety at the time of overcharge improves. If Example 1 is compared with the comparative 
example 1, the safety at the time of overcharge will actually improve by storing a cell to member 
holding so that a pressure may be added at the time of overcharge. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawin g 1]It is an exploded perspective view of the cell concerning an embodiment. 

[D rawin g 2]It is a sectional view of the important section of the cell concerning an embodiment. 

[ Drawin g 3]It is a perspective view showing the battery element of the cell concerning an 

embodiment. 

[D raw i ng 4]It is a perspective view (before adherence of a joining piece part) of the cell concerning 
an embodiment. 

[ Drawing 5] lt is a perspective view (after adherence of a joining piece part) of the cell concerning an 
embodiment. 

[ Draw ing 6]It is a sectional view of the case concerning an embodiment. 

[ Drawing 7] It is a typical sectional view showing signs that a cell blisters. 

[ Drawin g 8]It is a sectional view of the case concerning another embodiment. 

[Drawing 9]It is a perspective view in the middle of manufacture of the cell concerning another 

embodiment. 

[ Drawin g 10]It is a perspective view in the middle of manufacture of the cell concerning another 
embodiment. 

[ Drawin g 1 1]It is a perspective view in the middle of manufacture of the cell concerning an 
embodiment different furthermore. 

[ Drawing 12 ]It is a top view in the middle of manufacture of drawing 1 1 . 

[ Drawing 1 3 ](A) and the (B) figure are drawings of longitudinal section showing an example of the 
composite which constitutes a sheathing material, respectively. 

[ Drawin g 14 ]It is drawing of longitudinal section showing other examples of the composite which 
constitutes a sheathing material. 

[Drawing 15]It is a typical sectional view of an example of a unit battery element. 
[Drawing 16]It is an expanded sectional view of the tab portion of a battery element. 
[Drawing 17]It is a perspective view of the cell concerning another embodiment. 
[Drawing 18 ]lt is a typical exploded perspective view of the member holding concerning one 
embodiment of this invention. 

[Drawing 19]A battery element is an A-A arrowed cross-section figure of drawing 18 showing signs 
that it was stored by member holding. 

[Drawing 2 0]It is a typical exploded perspective view of the member holding concerning another 
embodiment of this invention. 

[Drawing 21]lt is a typical exploded perspective view of the member holding concerning another 
embodiment of this invention. 

[Drayving_2^^^ is a typical exploded perspective view of the member holding concerning another 
embodiment of this invention. 
[Description of Notations] 
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I Battery element 

2, 3, 6, 7, and 8 Sheathing material 
4a and 4b Tab 

4A, 4F, and 4G Joining piece part 
4B Entire-covering part 
5 Insulating material 

I I Anode 

1 1 a Positive active material 

1 2 Negative electrode 

1 2b Negative electrode active material 

13 Non fluidity electrolyte layer 
15a Positive pole collector 

1 5b Negative pole collector 

21 Lead 

22 Positive pole collector 

23 Positive active material 

24 Spacer (electrolyte layer) 

25 Negative electrode active material 

26 Negative pole collector 

40 Metal layer 

41 and 42 Synthetic resin layer 
43 Adhesives layer 

181 Member holding 
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DfRAWINGS 



[ Drawing 1] 




[Dr awi ng 4] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fww^^ 2/14/2008 



JP,2002-245994,A [DRAWINGS] 



Page 2 of 7 



4B2±l£g 



21 y-K 




[Drawing 6 ] 
(a) jB 



V 




mum ma 



[ Dra wing 7] 




3 



[Drawing 1 2] 



http://www4jpdljnpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2/14/2008 



JP,2002-245994,A [DRAWINGS] 



Page 3 of 7 



8b- 



21 21 

LIA 



Y 

8a 



.8b 



1 



[ Drawin g 3] 
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[Drawing 9] 
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[ Drawing 16] 
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[ Drawin g 19] 
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(54) ACCOMMODATION MEMBER FOR LITHIUM SECONDARY BATTERY AND SECONDARY BATTERY PACK 
USING IT 
(57)Abstract- 

PROBLEM TO BE SOLVED: To enhance a safety at the time of excess 
charging. 

SOLUTION: When the lithium secondary battery in which a battery 
element having a positive electrode and a negative electrode is 
accommodated in a flat plate-like case comprising an outer packaging 
material is accommodated in an accommodation member, a vertical 
strength of the accommodation member against a flat plate surface of 
the case is made to a strength withstanding a pressure of 0.5 kg/cm2 or 
more. 
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;Ami^<oi^m^<oi 0 1-12 o%T^^m^ i ocib 
I 3 ] m^m ix\t2 icmm<D^^mi[^^ 

I^:^4] 9\mic:>m^ifiO, 2 mmtiT'C* -Sit 
[ft^ 6 ] mftfe<D^l^^fi305 1 0 0 m A h ^^_tr* 
$ n/c -7 5 :^ - h :7 ^ A J: -Sii^Jl 3 T^S 6 

[000 n 

[0002] 

[0003] ^?6(DS^iiRCDtti'Ctt. «FtC3fi^liK: 
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[0004] 

[0005] jfi^tcfcu^Ttt. tf::^/^ V rm(omm(icm 

mi^m^^x^mi^^-:^^mf&L. cc:>^i.cjEW&a 

tirci^,. ccDj:5;^W(6tt. 9\-m^tLx&<Dy ^ 

f\'mtXii:hmiXU< . 
^ty^i53&^ 6 35: - ;^ I i fcJi^CC tb-^r - 

[0 00 6] 3a^^KF±ii<D:^i*eJj:^^<b or 
pm^it^^mm^^^-Hm^nhinxi.^^. vi^vuifi 

So 

[0 00 7] 
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[0 008] m^. rmic^-r^. 
( 1 ) iE@. nmRamMm^mr^^^mmi^^tt 

4iif3<oi 0 i--! 2 0%r*^ (1 ) cD»;^»i7Ai:yc lo 

( 3 ) (1 ) X» ( 2 ) OiRS^^ttl^lHJtc, iE@. 

( 4 ) ^^I5tcpi|[;&.di0 . 2 mmOT-C*^ ( 3 ) tela 

(5) i;^*irAr:;x^?tfe(D;i;5f*5 2mm^:^±T*^ 
(3) - (4) (or.'.xm^}'^^^^^ 

(6) m^CD^$^fi3&il OOmAhi^t?*^ (3) 20 
- (5> CpIl;Xffitb^^'•:r^. 

( 7 ) <b i57s M u r Ji i imm 3 n 
h:? ^;ua^Oj^j:-& (3) - (6) <D^!K.n 

(3) - (7) cDI:;xm^tfe^^••>^o 

[0009] 

<fm^ft^m^m.m\^\x.'^^wmM^^^ 30 
^f*>\ a*. x'c^'r:^inj^:£;&^ffii. y-CTj^r 

[0010] 4X^gi5W 1 8 1 Hfzjf 1 8 1 a i , 20 
<C>f£l*l 8 1 bJtO^l 8 1 ci^^e^CS. t§^^*l 8 1 a 

mm.^mt^. 8 1 a{i/-<*^M$n3^<^fli 

i^fl: 1 8 1 aw. 0*^:maj{c 4o 

b:S:0'l 8 1 ^fi^iny 'L-nH^m.if^^^^^ 

(owmm^-vh^. 1^1* 1 8 1 ^(ow^<Dmvmw \ 
8 1 aiiis^n, 8 

1 ailEttl^ 1 hmj\ 8 1 ciji. -^-ti^n, taD 

1 8 2tcr;feDihJ?)$ti-So Mft 1 8 1 ctc«. 
^OiE@;Raf:ilSiS«l$:h/c«-^ l 8 2;05^l:f 6ti 

[0 0 1 1 ] mrtfeg^j^^^iIX^^n-So m:^ 

lEffi 1 9 2 a 19 2b i^m^MH (X 
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^-^) 193c*/^LT|ijiL/r^cS#ffi®lfe|g|g^ 

^, ®tfeg5^«. 2ft(0^1-«ttl 9 1 \ 9 1 b*^ 

[0012] 3^^tc:*5t>Ttt, xySrffij^IJ:;{>^-S±iB 
/r-xco^tOTtc>i^L/r^i[^:r:^ip] (^i gtctet^^rji 
$:^f6i 2 ) (DBatBJR^gitlvt 1 8 1 coSSS^ 0 . 5 k / 

OJtJ^^OliSa (SI 9CC*Jt:^TL,-eij^'r) 

[0013] ^5:*?. mmm<o±^m\t. k) jc;^ 
^\.>'k><D{tmmm(>ct!^mi^<Dx. s^iookgycm 
'&rf. «^$o<»5 0kg/cni'JWTiT'&» tmm 

1§fftl 8 1 aiMfrl 8 1 bSj>'l 8 1 bii&fc 

[0014] 3 e>cc. ±fB<D^tc4dtirti. immf 1 

8 Hi. f^<$l 8 1 atm^l 8 1 bRO^I 8 1 bi;&:» 
fbtX^h<0^mi>fci)K ^(Oi}k. ^^OT2 0:c^-rJ: 
^fcC. -:^tCO;^|ip-r^Wi£©1§lt*: 18 1a 1 
8 1 htiJ^h^^tmm^-^. 132 lic^-rJr^^^c. ± 

:^ {m^y^m) ^mnr^mmomi^i s i ai^f^i 

T-*f©¥«ttSWt 18 4a €r«ia ( CCr>*i^4 ) <DJB 
»1 8 5r33^LT?:c^iR^^1^?r^l^^C<h*5-C* 
Cti6<Dii^^/t^flcl 8 1 aiUftl 8 1 biSi. 
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[0015] «*S**«4K^9Jt5t 1 8 1 0CJRJW$nr?5^ 

[0 0 1 7] ^^tfeC[)^a3&V^3l^^tfe^i. 3115^5^ 

X. OOmAhJ^Lb. if * L < tt2 0 0 mAhl2l 

iE@l 9 2aia@l 9 2 bi^^Mil (X-^--t^) 

1 9 3 c^ftuxmmbxui>^iK<Dmi^'^^m^ 
±^mm'n\^icm^ {c(om^3) mmoxfj:^w^m 

^mmmm^:ftvxmmbtc^^<ommi^^mmLxt3: 

[0018] OT. JEmtnmt^mmEwmmt^ 

xu^mr^^m^. y ^ )i^j^iK(09mWcj:'^x^i(5L 

m^om^m. me\t^-:^<ommm ( (a) 

®[g, (b) » (a) OBgP^(DllfcA:»f®EI) , S7W 
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4Z^O'EI5CC^"r. 

[0019] c(omm\t. tmmm ^9^m^3 <omm 

OCJR^bW^. ®&g^lcD^^gp (^:/4a. 4b) 

D^^2. 3(ommm^. 3 &^m^Lfci:><ox^ 

CD 4 mm^^ hy^> tymmyffrc^ 0 tBr®i»» 3 a i 
[ 0 0 2 0 ] gi 3 cDiio . 1 tt. «»o#^ar^ 

li^^^eW. dfrr4a3l»4b*i5f3rtH3*TrCi^. IE 
^*'60&^::^4af§J±Ji:m:tae.nr (BP-^. fflStcS 
i2^t>^ti) . iE@';-F2 1 3b<®E^3nTjEfi«^gp 

:^®<;-F2 i*i«^3m:^ffiSSi^»3WK«$*i 

[0 02 1 ] ^^304x^^3 hi^^mmwmi^fix 

20 ^ati. Ite»»l45*5^^4a, 4bafi^tC?iA$^, 

nxmm^Hfc^k. ^^$^2;?^Mi^^n-2>. ®fe^i^i 

L/^fc m<D »; - K 2 1 ^n^Jh^^M2 
3 CD 1 m^(Omnm 2 a . 3 a l^l±©^t)^f S^il r> X 

±iy^fmm. m^mmj:^(D^mc^^xms^mi^ 

Sn. 'Si?tfe^^lWi^2. 3F»9tC«ASn-5. ^E-© 
It. IB3S^*m5(d:MlJSft^tca:r,T®ft^8«^«3*a/j»S 

^m^9\^^\tm±^^xi.^^(Dx. mmm(>cmm(OB 

[0 02 2]jS^2a. 3a|Q|±?5««^?n-SCi{C 
^1-^2. 3*:»e.^cS^-'>^:«^«^$n-So 04 
CC7j^Ti*50. CCD^r-^xf^. ®MfP4B,, JiJi6a54 

Ur;^j:^BSit:^tWcD«l[^W4Bi, SuiB^^^oJl^ 

aJ2a. 3 af^±*i^^$nrAjc-&«^Jt»4A, 4 
F, 4Gi^WLri^«». 
40 [0023] 04 5CiBiR©t«StC*it:*r tt, iies^^M* 
^4 A. 4F. 4G5*. H^fe^^ 1 ^*S^Urc>^M^ 
054 B<Dgiill^4B,3&>6^:6'^c5gOHiL/rii^, 

>t§P4A, 4G^IS^gi54B<DtJMBP4B,iCfQ^i:^ 

tc^ftc. ^MffCj:^xm^m4B(mmmB^^c 

etCTj^TJcatC. «^jt»4A«:. aSSI54BCD|iiM» 
4BaCc?9-:,r?rft-r-Si^{c. c:4a^=S:ffiSCC«^j 

5 Uc<J:':>r^lfr^o S^5 1 i ortJ. x.i^^ti^ 

50 r.^^j)vm^m. o\y^>^mmL t^v 



[0024] C(DJ:^CC, S^^>}-®©il>J5r<i4>-Hg|5 i( 
(«^>T-e^4A, 4 G) ^(1^§P4B, Cesar's C<b 

^f^o/cii^tc. Mfas^itm^ mmj^^mt-cmox 

aOffli^T. «:fe^*L<ttl 0S:«T<OftK*ffi#r 

«gffl"C. 1. 8C(D^l3&-C2 0 0^ra^mL/i^t:f ft: 2C 
1C». m?ffeSffi2. 7V36>f,4. 2V5cmEEr 

(06 CC*3lirj3:. S 1 <i: S 2 iCD^^cT^S. C<Dii^ 
[ 0 0 2 6 ] |J(±(OW0C*Jl>T(a. «^M-»4A, 4G 

fiiMai4B,{c««^pi^^ora#$nTu-2»A5. 

[0027] */c. ±m<Dm^C^\.^X\X. ^^>tgP4 
A. 4GMMgl54Bitc^^'^r l©/ct:rtFrft$nrti 
mtf. gI8tC7jK-rj:^«:. S^^it^4A^:3^tt3 

>tS54 A i fIiIMSP4 Bx i CDfStC/M£5 -tf ^ ^ ^ ^ L/T 
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[0 02 8] mrji. ^^2. 3;05^ljft<!:;5:-^rii 

S^^>t§P4A. 4GWfi«i®4BxtC^«|fl|«:j:o 
[ 0 0 2 9 ] la 1 . 9 X{t. IK1?§P3 b ^Wbfc:5^tt 
Ell 0<Dj:^tc. -en^n^t«©4K^«IS6b. 7b 
a. 7aci:^WL/c^^f^6. 7 CCO: o rHitfeSm 1 ^ 
3^j:ort^^:&s. l?riBiai<bKI«k:cti6tt]3ii»;i:^^-^r 
[003 0] HI . \0(Di^mcidi^x\t. 

• 0 x^mmoym^^^m i^tcn. mm o 
^sr^*. c(o^j^^\.^x\mm<o-iymifiitf^t. ut^im 

[003 1 ] :*:^r», 01 1 <DJ:^Cci ftCD^fct^ 

|ff*3jil/T^m8Ai^2>4-8 BiCD2>f^J^aL, 
cn^^ 1 «-8 A i^2 its B ifcora^cmS^R l 

^$-tf. SI 20$n< . mi its Ai^2>j-8BCDJl.m 

gi58bl^±*«^l.r^Wl^i:S:i^Atr^>J:t.i. c 
(Orn^h. S^^Jt^H54A; 4G(3:. -^flfeS^'l^M^L 
r ^ tS^IHScDfflliaSP 4 B x tc®#^Jtc ^ o r S« $ ti 

50 gi5*^e»BiJ^-r^c<h^)i»jt3ti-2»« $ft:. ^m(o{m<o 
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^{t. m I 7 CCTj^T J: ^ cc, 1 ttcD^f^ 2 

[003 3] J^^±<DWc*jliT5i. $ ft. ( 5^ :^ 

4a, 4 b) ig^5c:ite»|5t$45;Cii^3nrC>-S. ^© 

yt. sitc*5t>r{*. *&^tm5». lEmmi^t^m 
[ 0 0 3 4 ] wmm^ci^ -onu. m7L\m i s 

3*^^^^«-;^m5i±r»;?fHil/^l 3 a^?^^U. lE 

@i 3ito^€:irft±brii-&. c®«;^ffi 

[0035] mmm^^mm^^mmt. mK-mt^ 
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^CDT. iimo, G imml^J±, 0tL<ittO. 02m 
[0 03 6]^f^©*t|S^<btT(i, TJi^Z^^'tJM. ^ 

[0 03 7] ^5^-h:7^;UACcffiffl-r^*fx>^N*i;T 
[0038] ^ 5 ;^ h :7 ^ jlAomftS, ct L T 

SI 3 (A) CCtf-TJC^^C, :^X7>*r;rJi4 0itM 

(B) CC7i^'r4:^«C;<;;^^'<VrJB4 0<^>^+®MOC^« 
^<?iUT«#gT^/fci?)CD^^«^J!ijl4 1 ^^t:f 

p^mm^m t v xmrn-r^^miimM 4 2 ofcH 

[0039] COii^. ^1-fiii^^CC^-r^^Jfli». 

[0 04 0] $:^c. '^s^-h7^;UA», m \ 4{C7j^ 
•rJ:^tc:</;<^'«VrjS4 0 i«K®fl^RK^^^fi§® 4 
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10 0 4 1 ] ^mticm^^ o^^imm^f^isb^if^ 

y^i^^m^immLx^^m^r^cthx^^. 
tji^iEm. immmm) 24, :^c/tc. nmm 

ttMIB2 5^i:;ftl@||imf(:2 6}{^e>^^^@^!iJ5L/c 

;^-<-if 2 4ttjE@SLaf:t@^?J4!,:;^:#< $ 

[ 0 0 4 3. 3 c (Dm^mmmm^mimmm oxmmm 

[0044] c<om&mmwm(oiEmmmi^2 zif-^fbfit 
m. n®m^mi()m^$rixi^6x^^amox\.^^ 

[0 045] mmow-mmmt^Mx^^. mnm. r 

^2 2. 2 6tC«. aim. y-Kl^^fficr)^:/4a. 4 50 
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c 0 0 4 6 1 m!m)$^{iixmwm^mmr^<o\t. ®?4 

S^^n^n:<^e)<0^:/4 ai4r:/4bCD^^ti:, 
3 i^^o 5'r^4a, 4btCti. El 2 (c^T J: ^(C. 

i; - K2 1 tmmWim<ojEWkunmtifi'm%mf<.i^'^ 

!>3^4a|^±. 4 b|^±CD^^SC/3':^4a, 

4 b <»: r; - K 2 1 t<Dm^u:^:i'^ vmm<omm 

[0 04 7] ilBiE^i;-- Ki:^©';-K©^i>^< 

-:S^cD!; - K 2 1 u < \mn<}:> u - F i t r , «§m 
s^$?$o<^i4o /imJi^iT^^c arr^-si^issss 

»5 0 0 niml^r. ?e»Cc^*L<til 00 MtaOTr 
[0049] y FcD^I^-vCDiSfflS^ttiim 1 mmJi^ 

±5 0mmJ[^iT^rab^o MacD^^oc. 
[0050] j[i^T. y ^^'•i? Az:;^®tfe^c^^ffi'r-5^5m^c 

iEffi^^^iL/Tti. T/t'^^^A. SUS 

^f$L/< {3:3 mn^±. 5 ^tC?ff $ U < li5 /zmJL^ir 
^fc. 3i^3 0MinOT. Jf*t'<W2 5 /zmJii^ 
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. 2Kr*ori:i>o ^mo^M«. i£J«c]c£;Drffl®ffc 
[0 05 1 ] iEffitcffiuc cb^J-ct^s^st L/r», 

Fe. Co. Ni. Mn. m<Dm^±m<omit!^ . 0^ 

^it^. mmt^^^comM^hxjEmw&m 
toxmi^^:^mi>ftmicmm^H^. ^^b<\t. v 

1 0 Mm."CdE>^« 

[0 05 2] :^^mi*<hbTt3:. m. :^v/trjl^ SU 

»3 /imt^±. $6(Cjf*l.<«5Mini^±T*t). * 
amSOmnJ^T. $?$U<»2 5MmJ.:(T, $ e> 

.xx\.\ mmftoaMtt. im^^^\:>x^mimm\^x 
.ioo5S]nm(^cmmx^^rmmtLxkt. 

Cf-SCiJ&i-CtS. $/c. ffiSS. 
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^l-SO/zm. nikb<\tl b--30 umX3b^. 
[0054 1 iE^CXm^cofSJ^MiK^. 3l^±fB^g!^ 

^^LLX]s^^^^rj:i>^m(Dmm'^^x^^^ mm 

-1. 1 -s^>'^;i/x^u>j^j:i*cr)T;i/*r>^f^7Ki;v 
f -s^K i; -7- : ;j< y i> y ii'^^ xj< »; ^ ^ 

tfj^^'p. 7J< U^&ibe^ y x>j:r c!:<d>'n y v 
; ;}< y r ^ y >Aj: ^(D^mt^ y -^^-^^j: ^tf^^mx^ 
h. $/c±^©7j<yv--^c^cD2i^, ^fifif*. gf^ 

30 ':fuv ^^m^m^^xh-oxi^^x^^^ cti 
fb(Dmm<oi^mkx. L/< » 1 0 0 0 0 - 3 0 0 0 

000. ?e,CCj?*t<5ilO0O0 0-lO0 0O0 
S<bUr«. »iSL/<ttO, l-3 0gI5. ^ indent 0 

DBPlRjftS{il2 0 cc/i OOfft4±^5^f* tj.<, 

«fcc 1 5 0 c c/1 0 0 gi^xttimmm^^mr^^i^ 
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[0056] tmmm^mmr^tm^^^t 
^mmmm»±(icm^ • tmt c <b r ssis-r 

[0 05 7 ] T>dr-3- h:r5>f^-jl:&ffili-S>^ 
T-fe>. F5?^{t;^, ?J^U:^;l/>r^ K^fc^ 

mmmsL^^fCM-r^mmom^^t. 1-30 oss^i 
■r^ci*5jf*C/u„ iST fir's i^sfeK^iffiTtr. 

l^ftCjrfS L< 5-10 OSS^CDlffiffli-r^ 

(i> ii^O. 0 S-'l OMm. fiF$l/<»0. 1 1 m 

[0058] mmm^t. ]Emtnm^<Dm(D^^m^<o 

[0059] -ys. V ^^j^i^^^mmmm^^cmmbx 

it-^T-/3f>{i2g^K:®n^Mfnjcc*-5. lit-ox. mm 

#^.^x»$L/i^- mmmtLxmrn-^i^mmmiit. m 
^tmmmv^^ v ^o^f^^^m^mmi^mmbx 
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>mx^:h. 

10 [0 060] :*:|%iagtc*5i>rti. mmmomm^ LX. 

im^n^Ui^^ct^mmr^. HP-^. EE:^! a tm© 
h t ^m^h 1 5 0 -c* xim\^fc^. n^wMm 

20 tf, 5^-^^>>l':t?-3!f?4^-h. s;?x^;l/;^-4?^- 

i^x^Z>. c<D^^i3:im}mm:ti,x\iX^ :^at*u> 
[006 1 ] Uio. ^imim^t:. f&mt^ 1 mP a • s. 

nx^^v^*yj>^m.tLx\t. LiPFe, lias 

F,. L i Sb p.. L i BF,. L i C 1 O4. L i K 
LiBr. LiCl, LiAlCK LiHF., Li 
SCN, L iSOsCF^m^mf^Cti^^V^^. Cti 
^(D^i5XUm^L i PF^RU^L i C 1 O.immx^ 

0. 5-2. 5iQO \XiX3t>^. 

40 [0062] ±^mmm^ y)m^(o:i< v tfr^ h 

^?i<»;v-<D^^fiic^^-S;Oi. iiiiro. I'-aosfi 
%x^Z>. W&Lmi&'r^hty}\^^^L^<<tji^. 

50 CtfAh^. itfci&WUm'tr^^t1&WfiM<ts:^r^ 
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[0 06 3 ] ^)mmMn^mmrhismtLx{:ii. ^ 
[0064) m^^Mtmt LTW. «A«r 4^ y n 

l!x5^U>y«; rj— ;l/^>/r:5? 'J xh^^i^x^ 
;l/-?e5?e? »; u- y h=^i^x^;l/jrf5?>7i;u-h. x 
h*»^i/x hsi^5>x^jvyd?i7i; u-F. ?f^i;x5='U>y 

U N. N-2xx^;Urs>^ 

x^ji/r i't/U'-h. N. N-i;^^^jur s >'x^;i/r 

->> riJ^liaxhUJK N- f x;i/tn K>. i^x 
-;Ui^r y U- f'b^x^U>i/'yr3-;l/i>r^ 

yu-h. ^»;x^u>i^yrj-;i/*?r^ u-h. v> 
x^u>i5f ynwupjrf^^i; u-f, f i;x^u>y 

^Jji^!?^)U-V. jJ^yx^U>^U=i-;l/5;?jrf5f^t; 

yTiU^u>^yr3-;i^i^>?^^^y u-h. hyy^n 
— ;l/:/n^>*>r-'l^::3=^i^u- h h y Ti7 y u-- ^> 
^xy^^y h-Jl/TJl'n^txu-^ h h y^-j^y^^i.^ 

-i^^fxy :;^y h-jvr^i/ri^^^i/'U- hf* h^r^y u 
-h, h yy 5=•D-;^:/^/^'>Ti^=I*^^i^u-^ hr h 

mt^ctifix^i>, cne>cD*'ci|^(cj?iu<ttx^ 
u>:t^^>K«€«»#:w-r-5s^r^yu- hyr 

y FT*^, ^»?^Efitc*5t:f ^S-^^yMb^KD 
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[0 06 5] ie^^OaftTj^y-^-fS:^ 
wu/c^fl?®^t4^^^i^f b-r -s:;^^ J: T^fiX? # 
^ii^cc^jt^ri^. 3Ej<y^-iur, iif?a-c^»?ffi{c^ 

(0ffimLi\ en*^, iij^ami^jstcig^b/cjj^yv-- 
^'^u(>cr^ctt.cj:'yxy)Vi^mmmtri>. n^mm 

(DU&itLXtitmnS 0 --2 0 0 'C. 0$tO<{t\OO 

ci^sabOff^. ?^^{b<D:&iS<i:L/rtt, ^?K«rM 

;Ufc'yi/>. ^y-N-t^^;^t*P y F>^(D3^J&WT 
-5d^y V- : jj^y^ ^^j7y;i/M>^;i., d^yy^>7y;i/ 
Kx5^;b, ,-f< y y y ii/Kt^^^^i'. j}< y r y jum^ 
j}<yT4^y;i/Kx^;k jJ^yr^y/vK. 3i<yy 

^^^V-^- i^Vy^iti^^Ji^. 5|<y :7!y{bk^xyf^> 
^:7">p^5i^8t: jj^yri^ynxh y;K ?f<yfcfxy 

>j<y V- ; ?j<yjg^bfc^^;i/. ^^<ymt^^yx>^<D>'^ 
h<\X'^-^)jt'^^<}}\^^ji^}V^ jj^yr^yaxhy 

[0 0 6 6] cneco/j^y-^-cDmfiw^sji. 

^1/<»1 0 ,0 0 0-5 .0 0 0 , 0 0 OCQ^-Cab 
tt. -^^CcS^e^;Wb^^^W3-lf/cm^S^^^f 

(0067] 'mmm.^^m. *sm^m\:>x. ®fe(?>tt«B 
<ox^umi^^^'±'hmm\t\^x\x. «Ftci^« 

:t>. 1 2-^^r>i/-4-x-7^/l/; l^xu>:^-.i? 
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[0 06 8] mmmmkt. mn. ^mti-- btf^t^tj:^ 

mW(^^ o rj^fiit^ n/cjlf*:? ^ r ^ J: < . 

1 OO/xmOT. ^f*l/<W5 0MmtiT> 

[0069] 

4ivyy it tr^ y r > 5 giJ]Stc;^N - y ^ - 2 - t*n y 

/Co 

[0070] yc(^: iE^lp4l*2 0 /xm/l<DTJUi^ 

^^7t-<I- {iimibtim) 90^. ^y :7 ^t^^bt^^^- 
y-r^l Offl3Z5:CXN-y^;U-2-fpy F>1 0 0815 
2iinfS(cJ:t)2^f^^)Kl^«^f41 <bl/fCo 

[0 07 1 ] '^x^. %mmi^2 0 Mm;?cD^^m«^ 
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/c. a-;i/7'u;^ (*u>iS^-) ^r^i^rffilB 

: 7*x;Vx-f-;l/=7. 3:7. 3:1) 
10 9 2 5S5, f'F'5x5^U>i^;l/n-;l/i/r y h 4 
4§|J. j}<yx^U>:t=^i^Khyr^7yu-h2 2§|5. 

mm I. nmi (^mm'mmm i u . mcmmmm 
n 1 <c»L//c7j« y x^ ly^m^Kmy ^ ;^A^:ra(ctt^ 

X!mmhfc^. 9 0*0^1 O^ttJl^t-'SCcbCCjcD^^ 

20 

C 0 0 7 2 ] enfe^tt^tesi^^sis^. iE®^± 
^^Hsjow-ry-F^^jSi/jt. ^cofi^. r)\^^:^^ 

h :7 -V Jl'A^5^^?^L.fcS9 0<fc^j:c^1^(CiiX^ 
y-F^lX0ttiL/d2^^<^I^K-^ (i35(c*5ti- 

30 0mAh"C*>o5^« 

[0073] ±ie<DJ: ^Ccf^fiXl/fc^««mrfeA^. 

0.85 A<D^«*"c, ^mmmmEm<om(m^ 3 

^giii?3^^s;^-cii^t/cS2 2cr>j:^;^j:ia:&s^S^ 

^lOViC^L. ®1b^3B«tt®*>61. 8C (1, 

1 7 A) ©5e^isr2 0 o^^^L/)^c:fyh. nmms^ 

(OmmomWtS. 9 mm (m@CDjl;?f«3. 7 mm) 
40 fte^ffi<D«WSK»9 4'Crab-:>/c. ^fciS^^^COm 

{3:4. 2mm (m@CDj^;^i^4. 0mm) r*>-i>5^c C 

[ 0 0 7 4 ] $ /t. Jil2<?: IHI^CD^^r^^t^li^ A ^ 
«^^^1. 9 5A<OS«iferi 2 0^ra?c^bi^t:r 

50 mm(DmMM^i>ti 3 2'cv^r>fc. $tfcmtm^k<om 



(12) 
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4. 3min (^^(DmMtS, 8 mm) T?* C(0 
9mm (S®CD/1*{3:3. 7mm) <X^±RS lo 

:mr^m^tS(,mm3sii^f^ 1 ^ scci. i7a)o^ 

m^<omm<ommt 4 . 6 mm (m@(0iP^tt4 . 3 m 
m) r*o)fc. CCDKJ. ti}fetC3&itt/cfc^afSW8. 3 

kg: (8. 3/^15 = 0. 5 5 k g/c ) T*-:, 

Jt«S«?!|l 20 

[0075] ^(om^. MftM^iicmmiimH. 12^ 
^(Dn^mm<omMmm^ 1 4 0 -c-r * o yt. i^skd^ 

1.95 AO^miJ^r^^ bi^t:f /cSm. 3 8 ^f*CCS 
(0. 5 kg/cm^feO:) OEE:^*»Dit-SCiK:<:fco 

[0 0763 

[ma] mm<oimi^m^^^(D^m(ommmr:;h^. 

[03] ^CD?^,^tci?!^^®&©^i!l^*7n'r^4!Iia 50 
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mm) T^^. 

[07] mmii^mti^m^^Tfk'rm^mim^v^^h. 

[08] ^lJ<D||]|fe<Dfl^®CC<J^Ser-^C[)»fSi®T*l,, 
[@9] ;9V<D||tfeo0^(ci$^«tbcDi!ijgj^4'O^lll 

[a 1 2 ] EI 1 1 (OSS3i3a^i©^®ia-cab^. 

[igi3] (A). {hymt^n^ti^^mi^mLr 

[ia 1 5 3 ^iSLmmm^<o-m(DW^mtj:mmm^i!> 

mil] m<DmmBm(>c%:hmm(Dmmr^^^. 
[0 1 8 3 :^^m<o-mmmm^m^^^mt<D«Am 

mi 9) w^wmtiimmf^im^ntcm=^^m 

mi s(OA-A9^mmm^v^^. 
[ISI2 0 3 ^^mmmmm^mt^m^immicymj^ 

[02 1 3 :2p^^^cD$e»tc:J?0<D|^J6?|5fStc#^JRmtt 
[02 2 3 :4s;^^cr>$ 6(CSi|(0^|£&f^^(c^^JD{^^ 

2, 3. 6. 7, 8 ^1-^ 

4a. 4b 5rr^ 

4 A. 4F. 4G 

4B tft^|$ 

5 

I 1 jE^ 

I I a iE-m^mm 

1 2 

1 2 b :ftgfSi^M 

1 3 ^mMmmmwm 

15a jEI§^^» 

15b liismm* 

2 1 »;-F 

2 2 iE^mft 
2 3 JEWS^BjS 
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2 5 nmm^ 
2 6 nw^mt^ 

4 0 ^ji 



(13) 
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*4K 4 2 ^^ffiJIiJa 
4 3 S^fiJlS 
1 8 1 iRSaSM 



[IS6] 



znmt 




(a) 




L 



1 

1 




?a ,21 'J- K 



[ISI12] 



21 21 
8b 



8a 



w- 1 



[04] [071 




(14) 



!^^2 0 0 2~2 45 9 




(15) 



i|t^2 0 02-24 5 9 94 



113] 



[HIS] 



(A) 






CI320] 



1B1a 

-4—-- 



-161b 



(16) 



«fI§ 2 0 0 2 - 2 4 5 9 9 4 




[02 2] 
184a 




(17) 



#§12 0 0 2-245 99 4 



(72)I6IB^ jr|# -MM 



5C003 FA03 

5H029 AJ12 AK02 AK03 AK05 AL02 
AL04 AL06 AL07 AL12 AMOO 
AM02 AM03 AM04 AMOS AM07 
AWtl6 BJ04 BJ12 DJ02 EJOl 
EJ05 EJ12 m04 HJ15 HJ19 

5HO40 AA14 AA31 AA34 ASH AS12 
AS13 AS14 AS15 AS17 AS18 
AS19 AS22 AS23 AS24 AS25 
AS26 AS27 AS28 AT04 AY05 
AY08 CCOS GQO LLOl LL06 
LLIO NNOl Ums 



